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Do What You Like 


The secret of happiness is not in dainy what one 


likes, but in liking what one does. 


HAVE tried to express this idea 
upon this pa 


e several times, but 
have not done so with the aptness of 


ov 
g 
the unknown writer of the quotation 
above. 


If one likes what one is doing, one 
will make a success of it in spite of 
handicaps and personal limitations. 


When a man does a thing for the love 
of it, he does it better. He sees new 
ways of doing it, new touches to put 
upon it, new developments of it that 
would never occur to the drudge who 
plodded through it with his eyes on 
the clock and his mind on his luncheon 
or his girl. 


Of course, when one does what one 
likes, but 
there is a difference. 


one likes what one does 


If a person is going to pay his way in 
the world, to render that service which 
is the rent that he pays for the plac 


e 
that he occupies in the social order, if 


he is going to make the corner where he 


is brighter while he lives and better 


tor his having lived in it, he must serve 
in some way or produce something 
useful. 


It is the one who likes to do some’ 
thing of this kind who gets on. 


And a liking for such things can be 
cultivated or discovered. 


For the man who has been brought 
up in idleness or tied down to drudgery 
there are paths open through which he 
could find useful application of his 
talents and abilities and realize the joys 
and accomplishment and the emolu 
ments of success. 

It calls for initiative and the enterprise 
and daring to break out of the beaten 
path on the part of the drudge and 
for concentration, application and re 
straint on the part of the idler. 


The atoms of carbon that flit aim 
lessly through the atmosphere become 
useful and valuable when, by a satisfied 
afhnity, they are restrained in the grow- 
ing vegetable struc- 
ture or the 


kling crystal of the HA 4 
‘F]-_/ow 


diamond. 


spar- ay 














Waukegan Places 50,000-Kw. 
Turbine Unit in Service 


T THE Waukegan plant of the Public Service Com- 
pany of Northern Illinois the third unit, a steam 
turbine-generator of 50,000-kw. capacity, has been 

placed in service. The first two units (Power, page 
8O, Jan. 15, 1924) were rated at 25,000 and 35,000 kw. 
respectively. Steam is furnished to each of these units 
at 400 Ib. pressure. Three-phase 60-cycle current is 
generated at 12,000 volts and distributed at 12, 33 and 
132 kv. The electric-driven auxiliaries for these units 
are supplied with 480 volts 

obtained = f 


from — suitable 


rear walls. At the front wall the cooling tubes are us¢ 
to support the ignition arch. Each boiler has capacit 
to evaporate 200,000 Ib. of water per hour from th 
temperature of the feed to a steam pressure of 635 1] 
gage. 
convectior 
superheater between the first and second deck of tubes 
a forced-draft chain grate with 467 sq.ft. effective are: 
a steel-tube economizer with 7,053 sq.ft. of surface, an 
immediately following tw 


The auxiliary equipment consists of a 





down transformers. 
While following the lines 
f installa- 


step - 


of the 
tions in general, the new 
unit installation presents 
a number of interesting 
developments, such as the 
use of steam at 600 Th. 
pressure, preheated air for 
combustion, a sys- 
tem of ventilation for the 
generator with the air cir- 
culation produced by inde 
pendent motor-driven fans, 
the use of  2,300-volt 
motor - driven auxiliaries 
starting on full voltage, 
metal-clad switch-gear and 
busbars for all potentials 
and armored for 


previous 


cl sed 


and armored 





cables 


EW unit uses steam at 600 Ib. pres- 

sure and 725 deg. F. superheat and 
is bled at four points to heat the feed 
water. Economizer and air preheaters are 
used. Air temperature is raised to 350-deg. 
F. for use under chain grates. Electrical 
features are two-motor drive of induced- 
draft fans, two-speed vertical motors for 
circulating pumps, full-voltage starting 
of the 2300-volt auxiliary motors, metal- 
clad switchgear, busbars for all potentials 
cables 
services. The main 12,000-volt Reyrolle 
switches are reported to be the largest of 
their kind in the world. 


air preheater units of th 
rotary type with &0,000 
sq.ft. of surface, one-hali 
of which is effective at am 
one time. These preheaters 
supply air to the stoker at 
approximately 350 deg. I 


kach boiler has two 
foreced-draft and one in 
duced-draft fan. The 


former is integral with the 
air preheater units and 
driven by the same motors 
that rotate the preheating 
elements through = chain 
drives. To improve flex- 
ibility and economy, the 
induced-draft fan is driven 
hy two motors, one ar- 
ranged to provide a range 


for all auxiliary 








the auxiliary — services. 

The new generating unit (Power, page 942, Dec. 21, 
1926) consists of a reaction-type two-cylinder tandem- 
compound steam turbine, connected to a single generator, 
with direct-connected exciter. It is rated at 50,000 kw. 
at 85 per cent power factor and runs at a speed of 1,800 
r.pan. The turbine is designed to operate at a steam 
pressure of 600 Ib., a superheat of 725 deg. I’. and a 
vacuum of 29 in. of mercury. The turbine is served by 
a 57,000-sq.ft. surface condenser. Circulating water 1s 
provided by two vertical-shaft centrifugal pumps, set 
Selow the water level and direct connected to two-speed 
squirrel-cage induction motors. At the high speed of 
250 rp.m. the combined capacity of these pumps is 
70,000 gal. per min. The air circulation for the ventila- 
tion of the generator is produced by two fans direct- 
connected to induction motors, their combined capacity 
being 160,000 cu.ft. of air per minute. Cooling of the 
air cooler in the discharge duct 
hetween the generator and the fans. 


air is effected by an 


lo supply the new turbine with steam, four cross- 
drum water-tube boilers have been installed, each having 
two decks of tubes of 14,309 s.ft. and 715 sq.ft. of cool- 
ing surface in the furnace. Plain tubes spaced on 9-in, 
centers and covered with C-tile are used on the side and 
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of speed from 230 to 490 
r.p.m. and the other to 
provide a range from 490 to 700 rp.m. All the fan 
motors are of the slip-ring wound-rotor type with ex- 
ternal secondary resistances. 

Among the other auxiliary equipment mention may be 
made of the boiler feed pumps, of which there are three, 
two being direct-connected to 600-hp. 1.800-r.p.m. squir- 
rel-cage motors and the other to a steam turbine. 
Starting of the motors is effected through reactors that 
are automatically short-circuited through appropriate 
switches when the starting current has fallen to a pre- 
determined value. The auxiliary motor control system 
has been developed to reduce the possibility of human 
error in the operation. Provisions have been made to 
transfer the induced-draft fan load automatically from 
one motor to the other and for changing the speeds of 
the two-speed circulating water pump motors. Alternat- 
ing current is used exclusively for the motor-driven 
auxiliary equipment. All motors rated 50 hp. and above 
are designed for 2,300-volt operation, whereas th 
smaller ones operate at 440 volts. All the motors are of 
the squirrel-cage type with the exception of the draft-fan 
motors, which have secondary resistance starting, and the 
stoker motors, which are variable-speed, brush-shifting 
alternating-current machines. The only motors that ar 
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1 (-lbow 
of a two-cylinder tandem compound turbine 
connected to a 50,000-kw. generator 


— New generating unit consists 


| hig. 3 (Above) — 
Compact and sturdy 
H0-volt auxiliary 
swrtching equipment 


' 

} ! 
i Pig. 4 ¢€Right)— | 
tro cross - druni ; 

. water -tube boilers 


{ with 15,084 sq.ft. 
~ heating surface 
7 talled to serve 


a hee 
é the turdrire 
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d 2400-volt auxiliary switching 
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not started at full voltage are those driving the boiler 
feed pumps. The largest of the motors at full voltage 
the 275-hp.. 


ire 250-r.p.m. circulating water pump 
motors, and, of the high-speed motors, the 150-hp., 
|.760-r.p.m. generator air fan motors. Service for the 


wxiliary motor equipment is obtained from step-down 
ransformers 
Reference to lig 


~ 


. 6, a heat balance diagram with full 

















lig. 5—Main 12,000-volt switching struciure contamimg 
SCUCH miits ot metal-clad switch gear 
load on the turbine, will show that steam is bled at 


four points to heat the feed water. Three closed extrac- 
tion heaters and an open heater in conjunction with a 
used. The path of the cond 
evident, except that the generator air 
piece of equipment from which heat 
Is absorbed. 


deaérator are ensate 1s made 


cooler is the first 


Pressures, temperatures 
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In the electrical end of the plant the main, or 12,0 
volt, switching structure, Fig. 5, is out of the ordina 
in American practice. Seven panels or units of Reyr 
metal-clad switch-gear with double deck, twin (main 
reserve) metal-clad busbars constitute the present 
This is the first installation of this partic 
type of switch gear in a generating station in the Uni 
States, and it is said that the main switches are the lar; 
of their kind in the world. 


stallation. 


The switch panels or units are arranged in two 
allel rows with the busbars in parallel rows above, 
between, the switch rows. Though a reserve busba: 
provided, largely as a means of connection between 
switch structures previously installed and those it 
anticipated to install in the future, the switch gear p 
vides but one switch each circuit. Excepting, 
course, the bus sectionalizing switches, the switches 
arranged for connection to either busbar by means 
selector disconnecting switches. 


On 


or the main services the switch panels are rated 
3,000 amperes, 12,000 volts, with an interrupting cap 
ity of 1,500,000 kva. The switch panels for the auxili 
transformer circuits, rated at 600 amperes capacity, di! 
from the larger switches only in the sizes of the curr 
conductors and contact surfaces. Each switch panel wi 
its complement of the busbars weighs about 24 tons ; 
occupies a space approximately 12 by 14 ft. and 14 
high. 

leach switch panel is a complete unit from the bush: 
to the connecting cables, with all live parts metal-cla: 


Vhe bushars disconnecting switches, main and arcing co 





and B.t.u. content are given through 
out. -Tleater No. 1, the deacrator con 
denser, heater No. 2, the open heater 
and the deaérator, express the order 
of flow. From the deaérator the feed 





pumps draw their supply and force it 
through heater No. 3 and the econo 
mizer to the boiler. 
at full load, 


perature approximating 375 deg., 


When operating 
the water reaches a tem 
the 
economizer being responsible for the 
final 110 deg 

It will be seen that the open heater 


f= » es 


vets its steam from the exhaust header 
ut 25 1 One ancl 


one service pump are turbine driven 


abs boiler feed 


and operate against this back pressure met 
but as operation of the motor-driven 
pumps is standard practice, steam may 
drawn from the third 
the turbine. The pressure 
herve is 41 Ib. abs., so the supply must 


Steam 


he bleeding 


pomt on 


pass through a reducing valve. from this same 
header also heats the building. 

Phrough tloat valves, condensation from the extrac 
tion heaters drains back in each case to the preceding 
heater. [From No. 1 heater the condensation is pumped 
back into the line, but if the pump should fail, it drains 
back to the condenser. 

In lieu of an evaporator all clean drips, drains and 
overflows are collected in a storage reservoir, and to this 
supply is added “‘permutized” and acid-treated water 
This is the makeup supply which, under float control, is 
pumped to the open heater. 
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tacts, cable disconnecting and grounding switches. ai 


the current and potential transformers are immersed 
ol. The busbars and the fixed conductors in the swit 
panel are buried in insulating compound. Complete se} 
aration of the phases is maintained throughout the whol 
equipment. 


re 


\t all points adjacent phases are separat 
by portions of the grounded metal inclosing structure 

In general a switch panel may be described as consis 
ing of three main single-phase switch tanks, resting on 
common bedplate, surmounted by a common top plat 
with disconnecting switch tanks on both sides of tl 


main tanks and with the necessary trunks for the cor 
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tions to the busbars on one side and to the outgoing 

incoming cables on the other side. 

‘ach switch panel is mechanically interlocked so that 
the operations of the disconnecting and grounding 
tches can be made only in established sequence, and so 

t no live parts may be exposed at any time. The 

up of switch panels are also electrically interlocked so 

no busbar connections at the selector disconnecting 
itches may be exposed while the corresponding busbar 
alive. The switch panels are also interlocked with the 
veling crane so that hoisting operations can be per- 
rmed only when the crane hook is immediately over the 
ticular panel involved and then only provided the main 
itch and all the necessary disconnecting switches are 

open. 

The 2,400-volt and 480-volt auxiliary switching struc- 
tures, Figs. 2 and 3, are almost as unusual as the main 

itching structure, being made up of switch panels of 
substantially similar characteristics but of different types. 
(hese switch panels are of the horizontal draw-out type 
with air break, plug and receptacle disconnecting switches. 
\When the switches are drawn out, automatically operated 
doors effectively prevent access to the busbar discon- 
necting switch receptacles. 

While it might appear that such an installation would 
he rather expensive owing to the fact that the cost is 
higher than that of comparable equipment of the usual 
type, a considerable saving is effected in other phases of 
the installation, owing to the elimination of switch cells, 
simplification of building requirements and_ simplicity 
of installation. The safety and reliability features are 
of course paramount. 


_ 
Waste Heat From Diesel Engines 
TAHE recovery of waste heat from Diesel engines is a 
problem that has had attention directed at it from 
the beginning of Diesel-engine history, but it is only dur- 
ing the last few years that the question has been con- 
sidered from a rational point of view. 

Where the hot cooling water from the Diesel engine 
cannot be used direct for baths, process work, washing 
ry similar applications, it is easy to use it for heating 
purposes, and a hot-water heating system is the more ad- 
vantageous, as in this 
available. 


case most of the heat is made 

Che total waste heat that can be utilized in this way 
epresents about 45 per cent, or around 8,100 B.t.u. for 

each pound of fuel consumed. 

The return from the heating elements or radiators is 
umped through the cylinders, jackets and cylinder heads 
y means of a small motor-driven centrifugal pump and 

further heated in an exhaust-gas boiler. The motor- 
lriven centrifugal pump will be necessary to obtain a 
ood circulation of the water, and smaller pipe sizes can 

he used than with natural circulation. 

If held within reasonable limits in ordinary practice, 

measurable increase in fuel-oil consumption will be 
icurred and the back pressure will be appreciable only 
hen the engine is overloaded. In such cases it might be 
st to bypass the exhaust around the boiler as long 

the overload prevails. The diameter of the waste- 
tt boiler tubes must not be made too large, as the gases 
therwise will be moving with great velocity in the middle 
t coro-area of the tubes and with only a comparatively 
mall velocity along the walls. Furthermore, the tubes 
lust be so arranged that they can easily be cleaned. 
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What Do You KnowP 


The answers are on page 396 


S' IMETIMEES questions are too easy and our ability 
KJ to answer them gives us a feeling of smug compla- 
cency by no means justified by the amount of informa- 
tion we actually possess. So the editor has worked up 
the ten questions below, which he warns you in advance 
are not too easy of solution. Compare your findings 
with the answers. If the editor seems to have gone 
astray in his answers, by all means tell him so. Your 
corrections will be paid for if they are correct and 
published. 

Ques. 1—The automobile windshield wiper of the 
pneumatic type is driven indirectly by the engine. Where 
does this power show on the indicator diagram ? 

Ques. 2—The usual direct-current watt-hour meter is 
a motor with the armature connected across the line and 
the fields in series with the load. When the load current 
increases, the fields become stronger and the motor or 
meter runs faster. Why is this the case when strengthen- 
ing the field of the usual direct-current power motor 
causes it to run slower? 

Ques. 3—If the bell crank of the head-end exhaust- 
valve stem of the high-pressure cylinder of a cross-com- 
pound Corliss engine broke off, what would you do to 
prevent shutting down the plant until night ? 

Ques. 4+—Suppose that the fuel tank of an air-injec 
tion Diesel engine was placed 5 ft. above the top of the 
engine and that the operator opened the valve to prime 
the fuel nozzle before he turned on the injection air. 
Further, assume that the air-line check valve was out of 
commission because a helper forgot to replace the ball 
check the last time he cleaned it. What would you ex- 
pect to happen when the starting air was turned on and 
the engine turned over? Why? What would you do 
in such a case? 

Ques. 5—Suppose in a plant using boiler oil it was 
found that the furnace walls vibrated violently, to what 
would you ascribe the trouble ? 

Ques. 6 -Is it possible to cool water by using steam 
at a higher temperature? This does not refer to the 
usual refrigerating process. 

Ques. 7—If it be true that the pressure exerted by 
a quantity of gas contained in a vessel is independent of 
the pressure exerted by a second gas contained in the 
vessel, and the total pressure will be the sum of the two 
vas pressures, will the total pressure in a vessel holding 
a charge of air and ammonia be equal to the sum of the 
ammonia vapor pressure and the pressure of the air? 

Ques. 8—As the temperature is lowered, part of any 
water vapor in the air settles out as dew or water. If the 
temperature is dropped to 30 deg. F., will all the water 
vapor in a given volume settle out as water and freeze? 
Can air be dried in this way? 

Ques. 9—In testing the fineness of pulverized coal, a 
100-mesh sieve is used. What is the largest diameter 
particle that will go through this mesh? 

Ques. 10—Steel wire has a breaking strain of 100,000 
Ib. per sq.in. and a mile of it 


with a cross-section of 
1 sq.in. weighs 17,000 Ib. 


In other words, the weight of 
less than 6 miles of steel wire hanging vertically is sufh 


cient to break it. If this be true, how is it possible to 


have a steel cable that will handle a load out of a hole 
This depth is assumed for an example and 
no factor of safety is used in this question and answer. 


8 miles deep. 








Correcting Faults in the Heating- 
System Returns 


By W. Epwarp 





HIS is the third of a series of arti- 

cles, started in the Aug. 30 issue of 
Power, that relate the troubles found in 
the heating system of an industrial plant. 
In this article the faults found in the 
heating-system returns are discussed. 











sé VERHAULING the heating system is a sim- 


ple matter,” said our engineer friend, “pro- 
vided _” 

“Provided what ?” we asked of this engineer whom we 
had secured as a representative from the field service 
department of a manufacturer of heating-system equip 
ment. 

“Provided you start at the right end first. Usually, 
you plant engineers have an idea that all you need 
is more equipment. I'll agree to that, for you usually 
do, but the time to consider new equipment is after you 
have corrected the faults in the system itself. Why, 
just the things we have mentioned so far—the choked 
low-pressure main, the lift in the return lines, the pockets 
under doorways—are and 


en ugh to render 


vacuum pumps nearly useless. 


traps 


“The way to locate these points is first to make a 
complete pipe-line layout as you have done so easily by 
using the symbols I have given you. Now T[ want to 
get along with the lines this time so we can check up 
on equipment. From then on it will be up to you 

“By putting lift fittings in the return-main riser you 
can get the water back, but still you will not be able to 
hold a vacuum in the system.” 

“And what now ?” 

“Those 


we wanted to know. 
heater-blower units that you are operating 
at 75 Ib. pressure are killing the vacuum just as long as 
they are running. Now let me do a little problem to 
prove my point. 

“We will assume you want to maintain 8 in. of vacuum 
in the return lines when everything is working. From 
the steam tables we find temperature of vaporization at 
8 in., vacuum 197 deg. F., temperature of vaporization 
at 75 Ib. gage 320 deg. F. If water hotter than 197 
deg. F. the return system in which the 8-in. 
vacuum is maintained, part of it will immediately burst 
into steam. Now the condensate from the 75-Ib. pres- 
sure unit heaters is discharged through the traps at a 
temperature of 320 deg., which is 123 deg. above the 
temperature corresponding to the pressure in the lines. 

“There occurs immediately what we know as ‘flashing,’ 
that is, a large portion of the water turns at once into 
steam under the vacuum temperatures in the return. This 
effectively kills the vacuum and may even put pressure 
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enters 


in the return until the steam formed can be made to | 
its heat.” 

“Well, what in the world are we to do about this?” 
looked bad. We had no idea that it made any dittere 
so long as our traps did not leak as to whether the pri 
sure behind them was one or a hundred pounds. © 
simply bought the proper tap for the pressure.  [) 
dently, this was a wrong idea. 

“The solution is simple,” he said. “You can purcha 
what we call a flash tank. You can add radiation ty 
your return branch before it strikes the return main, but 
[ believe the easiest thing will be to 


reconnect yout 
heater elements. 


This will sacrifice a few degrees in the 


temperature of the air from the blowers. Will that 
affect you seriously ?” 
“No, we do not think so,” we said. “Two or thre 


degrees there will not be noticed under the present fa: 
tory working conditions. Show us what 
in mind.” 


you have 
“All right, I'll sketch your return connections as they 
now run from the five coils in each unit. 
“The connections, as they now stand, come from each 
coil through a check and a line valve and connect to the 





Te + 











Fig. 1—Heating coils receiving steam at 75 lb. pressure 
connected so that trap returns flash in return 
main and destroy vacuum 


common return through a union, on each branch. 
common return runs to the trap. 
I advise you to do. 

“Disconnect the coil farthest from the cold air inlet 
trom the high-pressure steam and from the commou 
return to the trap, leaving the four remaining coils con 
nected to the trap. Connect the trap discharge to the 
inlet side of the coil No. 5, and connect the discharge of 
coil No. 5 to the return main. 

“You should really have another trap between coil 
No. 5 and the return main, but we can consider that 
later when we are talking about equipment essential and 
recommended. 


The 
Now U'll sketch what 
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to act 


as a 


‘This arrangement permits coil No. 5 
ice for the flash to expand and will provide an excellent 
‘dium for putting the excess heat at points in the 


int where your blowers deliver. [ should like to know 
ter how much temperature you lost in the fan dis- 
irge.” 

We measured it later that year and found the tem- 
‘rature a bit more than 2 deg. lower. 

The plan of using the fifth coil to flash the condensate 
orked splendidly. We later put in the second trap as 
me steam carried over. 

“As soon as that point is taken care of,” said our very 
ipable adviser, “your system will be balanced as far as 











a 2 3S : + 
1 am a. $++44 + 


Fig. 2—Changes made in piping at heating coils to take 
care of flashing of condensate afler the trap 


return pressures are concerned unless a trap or a set of 
traps leak.” 

“Yes, that happens, also,” we replied, “and it takes 
most of a man’s time keeping track and locating the 
trouble.” 

“How many 
turn main?” 

We referred again to our invaluable line layout and 
counted fourteen. These fourteen were the main branch 
returns which all came back to the pipe tunnel and were 
readily accessible where they connected with the main. 
Our plan in locating trap leaks in the past had been to go 
blindly through each department when trouble was indi- 
cated anywhere. 


return branches are there on your re- 


THERMOMETER Usep to Locate LEAKY TRAPS 


“Arrange these returns so you can check at the main 
points in this manner,” he next told us, “and you will 
save a lot of time. 

“Put a tee in each line just back from the connection 
to the return header with the side outlet looking up. 
Weld wings on a plug for this outlet so you can place 
uid remove it without using a wrench. Get a thermom- 
eter, one of the type with a protected stem and a per- 
forated bulb shield. Fit this into a bushing that. will 
take the place of the plug. Then you can go down the 
line of returns and check them by removing the plug and 
inserting the thermometer. 

“When the temperature reaches much in excess of 
your vaporizing point, 197 deg. at 8 in. of vacuum, it 
vill indicate that that return is blowing steam. 
long that one line to find the faulty trap. If the return 
s very long, put plugged tees back along it at several 
‘onvenient points.” 

We followed his advice, going so far as to place 
several thermometers permanently on the more important 


( 10 back 


POWER 


39] 


returns. Needless to say, they saved us a great deal of 
time and trouble. 

“LT have pointed out to you a representative example of 
the things that give trouble in your system,” our engi- 
neer told us. “It is your job as I see it to use your 
layout to locate similar points that T have not named. 

“Now we will talk about your vacuum pump that, from 
what I have seen of it, will require attention. [ven with 
the return system corrected, vou will not be able to main- 
tain a vacuum because of the condition of this pump. 
Why, even now 90 per cent of your returns are being 
wasted to the sewer. Did you ever stop to think of what 
you get back when other things are equal if you invest it 
in a pump to retrieve the condensed steam ?” 

“We get a little warm water, that’s all.” 


RETURNING CONDENSATE Nets LARGE SAVING 


“That's not all by a long shot,” he fired. And we saw 
he was getting away from the easy-going attitude he 
had held so far. “Ll wish you could be made to under- 
stand what a real investment a good vacuum pump is. 
Just let me use your case for example.” 
the figures we had given him. 


He set down 


Approximate pounds of steam condensed per hour 


during the heating season, Ib................ 18,000 
Average return water temperature, deg. F ....... 150 
Average raw feed-water temperature, deg. F...... 6) 


in condensed steam and 


raw feed water, B.t.u. per hour 


Difference between heat 
1,620,000 
10 


Per cent returns retrieved under old conditions. ... 
Actual heat retrieved from condensed steam, old 


conditions, B.t.u. per hour 162,000 


Per cent returns retrieved with adequate pump.... O) 
Added saving possible, B.t.u. per hour........... 1,312,200 
\ssumed heating value coal, B.t.u. per Ib... 2.0... 12,500 
Useful heating value assumed at 70 per cent effi- 
ee 8,750 
\dded saving in terms of coal, Ib. per hour....... 154) 
Possible saving in coal, Ib. per 24 hours ........ 3,600 


“Now do you see any differently? Tf your lines are 
in good order as you are now putting them, and you will 
replace that vacuum) pump of yours, that’s so 
typical of vacuum pumps in many industrial plants, you 
will save nearly two tons of coal each day of the heating 


wreck 


season. 

“You save actually more than two tons because there 
is no scale to drop out of this return water. It has 
Is that not worth while?” 

“We have never looked at it in just that way,” we told 
him. It is worth while. Tell us what we need for an 
adequate pump assembly ?” 


ee 


already been deposited once. 


You need a pump of sufficient size to take care of 
maximum returns without laboring. Half again as big 
as the one you now are using is my guess, but we 
will figure that out later. 
the pump and a pump governor to hold the 
where it should be. You should order it as 
possible, for the sooner it is in the sooner you will begin 
to 


You need a strainer ahead of 
vacuum 
SOON as 
save. 

“You win,” “We are amply convinced, and 
our request for appropriation will be accompanied with 
plenty of convincing support, thanks to your example.” 

“Where do we go next?” 

“Now, we'll look at radiator and coil locations and 
check your trap connections and see how things are fixed 
Then my 
service work will be practically completed and you will 
he ready to make your equipment program.” 


we said. 


to keep the dirt in the system where it belongs. 





Elevator Doors Operated 
Electrically 


Hs problem of handling passengers efficiently by 
elevators may be divided into two parts; one, the 
actual transporting of them from one floor to an- 
other and two, getting the passengers on and off the car. 
The latter is as important as the former and in this the 
landing doors are an important factor. When the car 
arrives at a landing the more quickly the doors can be 
safely opened and closed the shorter will be the period 
the car will be required at a given landing. ‘To this end 


as on the standard type hand-opened self-closing doot 
Vhe figures show a full-sized equipment mounted i 
the shop. ‘The opening machine consists of a motor 
connected to a shaft S through a reducing gear an: 
chain drive, Fig. 3. On shaft S is a coil and a gea 
wheel G, Figs. 1 and 2. The coil is on the shaft bac! 
of the gear and is not shown in the figures. A secon 
coil C is mounted below gear G. This equipment con 
prises the power unit and is mounted on top of the car 
































lig. ] Te), valor doors in closed position 


power-operated landing doors are coming into extensive 
use 

Power operated doors are made of two general types, 
those that are opened and closed by the operating ma- 
chine and those that are opened by power and when 
released are closed by springs. Figs. 1 to 4+ show one 
of the latter type built by Franz A. Boedtcher, New 
York City rhe power for opening the doors, in this 
system, 1s obtained from an electric motor, and closing 
is done by springs that are compressed during the open 
mg operation. ‘The closing is done in the same way 
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hig. 2—Elevator doors in open position 


On the landing doors is mounted the conventional! 
type of opening and closing bar /?, which is horizontal, 
as in ig. 1, when the doors are closed aud folded at the 
two joints, as in Fig. 2, when the doors are open. ‘The 
fixed end of this bar connects to two combination spring 
and oil cylinders ? and ?. Vhe piston in cylinder P is 
connected directly to a bell crank near the fixed end of 
the operating bar and has its piston pulled upward as 
in Fig. 2. In this operation a spring within the cylin- 
der is compressed, which supplies part of the power for 
closing the doors. 
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The lower cylinder P’ is connected to the bell crank on 
e door-operating bar through a rocker arm 4 and a 
d R. When the door opens, the piston in this cylin- 
r is pushed downward and a spring S, on the piston 
d, is compressed. 
give the 
e closing 


The chief object of this spring is 
doors a quick kick off at the beginning of 
movement. The pistons in ? and P’ are 
rranged to allow a free flow of oil from one end of the 

linder to the other during a large part of the stroke in 
either direction. By the use of suitable ports the flow 


of oil is restricted near the ends of each stroke to 
moothly and quickly retard the doors and give quiet 
operation. The door operating bar is connected by a 


chain D, which runs over a pulley E to a short length 
of rack F. 


This rack is free to move up and down on 
a guide bar. 


Doors CONTROLLED FROM A SWITCH 

The doors are operated from the control switch //, 
which has two points. ‘The first point to close ener- 
gizes the magnetic coil on the gear shaft and magnetic 
coil C. Gear G is now magnetized, which in combination 
with magnet C attracts rack / and pulls it into mesh 
with the gear. Closing the second point on the control 
switch starts the motor which turns gear G in a counter- 
clockwise direction and moves the rack down to the posi- 
tion shown in Fig. 2. This operation opens the doors. 

Connected in the motor circuit is a limit switch L, 
Fig. 3. This switch is operated by a bell crank connected 
to an iron bar, /, which rests on the gear shaft S. The 
shaft being magnetized by the coil causes this bar to ride 
up on it as it turns and opens the limit switch to stop 
the motor when the doors are open. 

As long as the control switch is held in the on posi- 
tion the magnet coils remains energized and the rack 1s 
held in mesh with the gear and the doors are held open 




















Fig. 3—Motor-operated landing-door opening machine 


against the tension of the springs in the oil cylinders 
\Vhen the control switch is brought to the off position 
the rack is released and the springs in the cylinders P? 
ind ?” close the doors as in the usual type of spring and 
il-cylinder door closer. This allows the doors to close 
ith an easy motion, but the force closing them is not 
ufficient to injure anyone who might get in their way 
when they were closing. 

The sequence of events when opening the doors is 
made automatic by a controller, Fig. 4. The left-hand 
-ontactor is the first to close, which energizes the magnet- 


coil circuits on the door opener and also provides a 
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circuit for the coil of the middle contactor on the panel. 
The middle contactor closing makes the circuit for the 
right-hand contactor coil. When this contactor closes 
it completes the motor circuit to open the doors. The 
middle contactor is used to give the proper time element 
between the closing of the magnet and the motor con- 
tactors. 

The are made 
square copper contacts. 


circuits between a carbon disk and 


A rotating contact is made bhe- 

















Fig. }—Control panel for door-opening machine 
tween the carbon disk and the copper contacts by using a 
flat-brass stem between the magnet core and the carbon 
disk. ‘The brass stem /} is twisted and runs ina guide 1, 
so that when the carbon contact moves up and down it is 
caused to rotate about 120 degrees. ‘Vhis motion vives 
a rubbing action between the carbon and copper and 
insures a self-cleaning contact. 


<> _————— 


Kor Best Drarr Conpitions all junctions of the up- 
takes with the stack connection should be made with easy 
bends, so the flow of the gases may be smooth and with- 
out eddies, just as would be most favorable to the 
flow of water. To secure equalization of the drafts, 
each boiler uptake except the one farthest from the stack 
should be provided with a baffle to so direct the course 
of the gases that, when delivered into the main connec- 
tion, their flow will be toward the stack before coming in 
contact with gases discharged from other boilers. Then 
the gases discharged from a boiler uptake with stronger 
draft will exert a jet-pump action rather than offer an 
obstacle to the discharge from the others. Of course 
each baffle must not obstruct the main connection more 
than the proportion of cross-sectional area to which its 
uptake ts entitled. 





Some Notes on 


Steam Turbine Development 


III. Blade Proportions— Adoption of the Double- Flow 
Principle—Other Points of Design 


By W. J. A. LONDON 


N THE reaction turbine the length of the machine is 

proportional to the width of blade used. Experi- 

ments have shown that, apart from the mechanical 
stability of the blades themselves, there is little differ 
ence, at the low velocities used, in the efficiencies of the 
wide and narrow blades. Widths of } and 4; in. were 
used extensively in the earlier Parsons and later Ljung- 
strom machines. Three factors, however, govern the 
width of blade: the mechanical strength to resist bending 
and vibration stresses, the impracticability of obtaining 
the equal tolerances (tol- 


would distort the most under actual operating conditions 

While the general subject of dummies is under dis 
cussion, a brief reference to the Kingsbury thrust bearing 
should be made. The development of this bearing, with 
the enormous loads it can carry, has been the means ot 
easing up this dummy problem quite materially. Smalle: 
diameters of dummy pistons are permissible, taking only 
a portion of the steam thrust, the remaining load coming 
within the capacity of the thrust bearing. In the super- 
imposed cylinder construction referred to later, momen 
tary unbalance pressures 





erances meaning the dis- 
crepancies in blade dimen- 
sions ), and lastly, the shop 


HE third article in the series by Mr. 


can also be taken care of. 
Other advantages of the 


London, in addition to a discussion eee tert niggs ag —_ 

cost. . ’ ; : ; as shortening the low- 
An interesting investiga- of various experiences in the proportion- pressure blades, etc., are 
tion was made some years ing of blades, emphasizes the importance well known, but we are 
ago in connection with this of the introduction of the double-flow interested at this time 


last item. Assuming that 
equal tolerance could be 
obtained throughout 
(blades having an equal 
efficiency irrespective of 





principle. The article also points out 
some of the fundamental characteristics 
of the impulse turbine. The 


principally in the effect of 
this construction on the 
design of the casing. 

double-flow — prin- 
ciple, applied either 








width), the narrow blade 
was found to be not commercially advantageous. A 
curve plotted on the basis of material plus labor and over- 
head, showed a high cost of the $-in. blade, the curve 
dropping to a minimum with a width of about 3 in., and 
vradually ascending again. 


THe Dourte-FLow PRINCIPLE 


One of the greatest innovations in turbine design, and 
one that has made the reaction type possible in) such 
large machines as then built, was the introduction by the 
Westinghouse company of the double-flow low-pressure 
end, adopted in later years by practically all builders of 
the reaction machine, the principle also being introduced 
in many impulse designs 

The elimination by this construction of the low-pres- 
sure dummy was 1n itself of sufficient importance, so 
that further comment on the remaining points of merit 
is hardly required. The high and intermediate dummies 
could be kept reasonably tight, and, moreover, the leak 
age could be utilized in the active low-pressure blading. 
lhe design of suitable rotating dummy rings six feet in 
diameter that would remain true when subjected to 
changes of temperature was a hit-and-miss proposition. 
Designs on paper that promise the most successful re- 
sults often turned out in practice to be the ones that 
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throughout or in the low 
pressure end only, makes possible a much more uni- 
form design, resulting in better temperature distribution. 
Particularly is this true in multi-cylinder machines 
and individual low-pressure turbines, as may be no 
ticed in Fig. 1. 


OruER Potnts or DESIGN 


In the high and intermediate stages, where the blades 
are shorter, the temperatures and densities higher and the 
necessity for fine clearances of greater importance, sev- 
eral modifications in design have of necessity been intro- 
duced to meet the difficulties encountered with higher 
operating temperatures. 

The Westinghouse company has introduced internal 
rings in the casing for carrying the blading proper. 
These rings, by the nature of their symmetrical design 
and short lengths, retain their cylindrical formation bet- 
ter than could be expected from any design of the casing 
shell itself. They are fitted in such a manner that a 
material distortion of the outer shell does not directly 
affect the blade clearances. The construction of these 
rings and the method employed to hold them is shown 
in Fig. 2. 

The innovation by the Parsons company some years 
ago of the so-called end-tightened blade in the high- 
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pressure stages, eliminates the necessity for fine radial 
clearances (the importance of which has been empha- 
sized). In addition, this development is an acknowledg- 
ment of the difficulties encountered with the original 
lesign. 

In any reaction turbine, fine clearances are necessary 
for each row of blades, on account of the drop in pres- 
sure through each row ; therefore, regardless of whether 


' 
' 
' 
' 


' 




















Fig. 1—Simple low-pressure double-flow turbine. 
Note symmetry of design 


the losses are kept down by small radial or axial clear- 
ances, the necessity for tightness exists in either case. 

This end-tightened system is preferably confined to 
the range of higher pressures where the diameters are 
relatively small and the difficulties encountered in main- 
taining given longitudinal limits are in no measure as 
great as in the disk or impulse type. There is, however, 
a limit to which this system can be carried, owing to the 
different expansion of the casing and the rotor. 

It has been stated in favor of the axial clearance 
scheme that the rotor can be adjusted longitudinally by 


23, 
v 


VAR, 


RAR 
& 














| 






rrr 


<2227F2 


FFF 


hh 


Fig. 2—Westinghouse blading ring 


the setting of the thrust bearing to give larger clearances 
when starting, and that the clearance can be changed 
later at the discretion of the operator. Is this not, in 
reality, equivalent to another dummy setting? We are 
all acquainted with the old arguments that arose over 


“test-setting’” and “operating setting.” The arguments 


advanced with reference to the importance of maintaining 
uniformity” do not, therefore, seem to be entirely 
overcome by this new arrangement. 


casing 


POWER 


395 


From a strictly mechanical point of view the advan- 
tages of substituting a one- or two-row impulse wheel for 
the first-stage reaction element are evident. The large 
pressure drop in a short length, the confining of the 
highest temperatures to the nozzle chamber, the elimina- 
tion of the dummy for this section, the shortened bearing 
span and the stiffened casing are the principal advantages 

In the purely impulse type of turbine, where liberal 
radial clearances are permissible, it would appear at first 
sight, from the arguments already set forth, that the 
advantages would be sini po 
in favor of this class | 
of machine with } } 
none of the mechani- 
cal difficulties en- 
countered in the 
purely reaction type. 

It is true that such 
items as “blade foul- 
ing” are foreign to 
the impulse type, but 
other problems arise 
fully as intricate as 
the design of the cas- 
ing shell of the re- 
action machine. The 
result of misbehavior 
on the part of the 
casing is generally of 
a much more serious 
nature than the 
stripping of blades 
which can be quickly 
replaced. If the 
stripping is confined 
to a small section of 
the casing, as gener- 
ally happens, the ma- 
chine can, after the 
“schaufel salad” (as 
the Germans call it) Al B 
has been cleared away, Y 
be put back into op- 
eration again until a Fig, 3—A—Solid disk of uni- 
convenient time ar- — foyjy strength. B—Disk of same 
rives for reblading. strength as in A but with hole 
The fundamentals ~ bored for shaft 

the design , 
under discussion call for the length of casing, and conse- 
quently the shaft span, to be kept down to a minimum. 
All machines working on the impulse principle must 
necessarily be of the disk type. The shaft must be as 
small in diameter as possible for two reasons—to reduce 
the leakage losses between stages at the glands and to 
keep the wheel hubs as short as centrifugal stresses per- 
mit. In Fig. 3, which best explains this situation, 4 
shows a solid disk of uniform strength, while B repre- 
sents a disk of the same strength, but having a hole bored 
in the center of the disk for the shaft. A compromise, 
consequently, must be arrived at in covering the forego- 
ing points. 
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of now 


This is the reason why so many machines of 
this type are built with “flexible” shafts; that is, having 
normal running speeds higher than critical speeds. 

A study of typical constructions of impulse turbines, 
both of British and American designs, points out the 
necessity for crowding the stationary and rotating ele- 
ments as closely together as possible. 

The design of the diaphragms, therefore, with the 
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limited space available, constitutes one of the most serious 
problems to be solved, on account of the large bending 
stresses they are subjected to. Where it is practicable 
to use solid diaphragms, which. of course, necessitates 
the removal of the wheels from the shaft for inspection 
and repairs, the design is not such a serious problem, as 
formulas for cylinder and boiler heads are applicable in 
this case; but in current practice, where the split con- 
struction is necessary, this is quite another question, as 
anyone who has worked the solution of the bending 
moment diagrams of such structures will agree. 

As in the reaction machine the casing shell must be 
carefully considered so that any distortion here will not 
seriously react on the diaphragms. 

One other point of difficulty met with in this type of 
turbine is the design of a satisfactory gland or stuffing 
box at the high-pressure end. In reaction machines 
both glands are subjected to low or exhaust pressures, 
whereas in the impulse type the inboard gland must be 
packed against the full working pressure of the first stage. 


—_>_——— 


Rack for Storage of Pipe 
IkLIIVING that the appearance of a pipe shop floor 
reflects the character of the work being performed, 

the chief engineer of the Marion plant of the Public 

















fig. 1—Neat, sturdy and compact rack used by the Pub- 
lic Servic i:lectrie Company of New 


Jerse Vv Tol thr sforage of pip 


Gas ¢ 


Service [lectric & Gas Company of New Jersey, erected 
a compact rack in the pipe shop for the storage of short 
uid long pieces ot pipe Prior to the erection of the rack 
this material was scattered around the floor of the pipe 
shop, creating an untidy appearance 

The rac! 


which 1s 


consists of fou 4-in. tees each of 
riveted to a 4-in. angle 24 in. long and in turn 
bolted to the floor ‘The 


tied together by a 3-in 


vertical 


vertical 
our 24-in. brackets 
varying in length from 20 in. to 31 in. are equally spaced 


on each upright for the support of the pipe and riveted 


tops of these tees are 


angle iron 


by g-in. rivets. Either end of these brackets extends 
upward about 2 in. to prevent the stored pipe from 
rolling off. 

This rack occupies a minimum of floor space. It has 


been found effective for the storage of this material and 
has assisted in maintaining a better shop floor appearance. 
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Answers to What Do You Know 


The questions are on page 389 


Ans. 1—The wiper admits air into the intake mani- 
fold and thus slightly increases the air pressure during 
the suction stroke. This decreases the area of the ex- 
haust-suction loop of the diagram. The slight increase 
in suction pressure increases the compression pressure, 
and with it the explosion pressure. This raises the ex- 
pansion line and increases the area of the main loop of 
the diagram. Increasing the main loop and decreasing 
the lower loop indicates an increase in power developed 
in the cylinder. 


Ans. 2—The explanation is that in the meter the effec- 
tive voltage across the armature is constant, while in the 
tnotor the effective voltage across the armature is the 
applied voltage minus the counter electromotive force, 
which is a product of the speed and the field strength. 


Ans. 3—The steam-valve reach rod of the head-end 
steam valve should be removed so that the steam valve 
will remain closed. The exhaust valve should be turned 
until it is open. The load should then be reduced to a 
point where the engine can carry it with only one end 
of the high-pressure cylinder taking steam. If the load 
cannot be reduced, the governor reach rod can be un- 
coupled so that the crank end will take steam full stroke, 
the speed to be controlled by the engineer standing at the 
throttle. This, however, is method to be used in an 
emergency only. 


\ns. 4—The oil would back up in the fuel valve and 
fill the injection air line. As soon as the injection air 
was turned on, it would force the oil into the engine 
cylinder as long as the spray needle was open. The gov- 
ernor would not control the fuel charges, and the engine 
would overspeed until the oil in the air line had been 
consumed. To stop the engine, the quickest way would 
be to hook open the exhaust valves, followed by opening 
the spray valve bleeder cocks. 


Ans. 5—Combustion occurs in pulsations coinciding 
with the natural period of the boiler. These pulsations 
are due in all probability to an imperfect mixture of air 
and oil and can be remedied by a target baffle or by re- 
arranging the air registers. This does not refer to pulsa- 
tions due to pipe vibration. 

Ans. 6—Yes. With a proper arrangement steam, by 
blowing through a nozle over a body of water, will cause 
some of the water to evaporate owing to the removal of 
the existing water vapor over the surface and this will 
cool the remainder of the water. 


Ans. 7—No. It has been found by experiment that 
the total pressure will be less than the sum, but greater 
than either. 


\ns. 8—-No matter how low the temperature, there 
will be some water vapor left. 


\ns. 9—As the wires have a diameter of 0.0045 in., 
cach mesh opening is 0.0055 in. wide, which is the limit- 
ing diameter of the coal particles. 


Ans. 10—The difficulty is overcome by makine the 
cable in the form of a tapering flat web, so that as the 
depth increases there is more material at the top of the 
cable to resist the increased weight of the cable below. 

















Central Station Versus Privately 


Generated Power in New England 


( 


“ 


sensus Report Indicates Little Change in Relative Proportions During Last Five 


Years, Although Power Increases Have Been Large in Each 


NE of the most interesting and significant facts 


that have come out of 
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factures, taken at the opening of 1926, 
relative use of central and privately generated 
nergy for power purposes in the manufacturing plants 
of the nation. \ special tabulation of this portion of 
the Census was made for the industries in 
ISngland States and for the 29 leading industrial centers 
if this section. A summary of this detailed tabulation 
is given in the accompanying table. A 
study of the whole question is being made by 
[neland Central Station Association of Power 
neers, based upon the Census Bureau's 
New Eneland industries. 

The summary figures for New England as 
show that the central station made large gains on the 
private generating plant during the 

tHE STATUS OF THE PR 
Number of Manufactur 
| Plants 
| 
| Motors 
State and City 1914 1919 1925 | Driven by | 
| Purchase | 
energy, 
Hp 

w England 25,193 25,528 18,173 419,197 
tates: | 

Maine 3, 78 2,995 1,500 46,344 

New Hampshire 1,7? 1,499 1,038 49,171 

Vermont 1,772 1,790 95} 27,477 
Connecticut 4,104 4,872 3,062 64,294 

Massachusetts 12,013 11,906 10,027 00,339 

Rhode Island 2,190 2,466 1,595 31,572 
‘Mammalvwetl 

severly 67 70 44 308 

Boston 3,138 3077 620 31,492 

Brockt 243 217 264 989 

Cambridge 316 339 352 6,095 

Fitchburg 137 121 103 12,397 

Haverhill 398 405 444 3,351 

Lawrence 221 194 177 2,192 

Lowell 300 291 257 3,868 

Lynn 429 442 342 4,186 

Malden 92 108 8 691 

New Bedford 233 67 200 1,636 

Pittsfield | 84 90 61 1,341 

Revere | 27 3] 18 68 

Salem | 178 153 114 3.848 

Worcester | 606 618 18 26,619 

Fall River 315 293 238 6,045 

Springfield 395 401 335 8.413 

M Line 

Bangor | 122 106 98 »40 

Lewistor a 98 109 78 1,278 

POPU S scus enc cece } 296 | 308 | 179 4,048 

y Hampshire: | 
Coneord > 86 76 2 3,755 
Manchester a 151 165 128 4,834 
Vermont | 
Rutland 65 64 36 | 1,389 
( nnecticut: | | 
Bridgeport 405 443 | 329 8,247 
Hartford 380 | 504 | 337 | 11,722 
Merid 1 127 } 162 92 | 2,177 
New Britain 120 116 87 | 1,238 
Weaterary ....- 80 190 253 | 156 | 13,241 
Rhode Island: j | | | 
Providence 1,207 | 1,274 | 806 | 13,352 
*mber 13, 1927, Power 








1914-19, but that since 1919 the perceniages have re 
mained practically the same; the motors driven by pur 
chased energy showing a slight drop of one per cent 


During this last period the central-station motor-con 


nected load was increased by 585,250 hp. and the private 


motor load by 437,850 hp oft the 
the private plants 
gained during this period on the central station in 


three 
Maine, New Hampshire and Vermont 


In states 

per 

centage of total motor connected load, and in three states 
Massachusetts, Rhode Island—the 


In two of the states 


Connecticut and 
central station increased its lead 


Maine 


nected motor load 1s ¢1 


and New Tlampshire—over half of the total con 


New 


anding case for the private 


‘edited to the private plant. 
Hampshire presents the outst 


plant, only 2] per cent ol the total connected load beige 
now served with central-station energy New tHamp 
shire is also the only state showine an actual decrease 
RATING PLANT IN NEW ENGLANI) 
| 
1919 | 1925 
Motors | | Motors 
Cent | Motor Driven by | Per Ce i M I | Driven by | Per Cent 
iven by | Driven by | Privately Driven by | Driven by | Privately Driven by 
rchased | Purchased | Generated | Purch iP 1 | Generated | Puce iases 
NeTLy nergy energy energy energy, Icnergy, energy 
Hp Hp 1} Hy 
38 | 1,147,336 796,265 9 | 1,732,586 | 1,234,115 ni 
43 14,164 72,047 »7 140,000 150,99] +8 
48 84,847 67,117 »6 47,296 181,047 21 
8 61,858 12,298 84 69,773 32,730 8 
37 242,765 154,573 61 399 116 190,062 of 
34 104,417 424,274 7 888,713 77,135 ol 
35 19 285 65,956 60 187,628 101,550 05 
44 2,945 $3 9 2,554 | 248 | 
9 96,432 19,607 74 83,265 33,889 71 
69 7,768 807 | 9.656 1,597 Ro 
37 12,193 9,856 65 25,513 14,819 63 
87 170 1,028 5 24,993 3 965 6 
RR 7,469 03 14 8,461 1.861 32 
3 137 74,283 6 11,982 87,965 12 
11 11,188 36,351 24 26,410 47,438 $6 
18 8.376 29,800 2 12,997 44,070 23 
38 3,047 918 77 394 1,374 80 
6 BF 27,720 9 89.632 26,559 77 
4 3,806 31,652 11 7,471 39,164 16 
93 178 ) 7 104 ) 5 
17 10,858 01 8 13,698 205 ”99 
= z F 
73 2,184 18,061 74 8% 424 »,134 4 
33 18,188 13,623 7 46,062 20,876 69 
62 18,459 4,695 80 32,077 2,495 94 
78 1,159 126 0) 1,588 ) 100 
36 2,302 4,723 33 8,484 16,975 33 
78 7,299 1,875 80 11,289 0 ”) 
3 3,944 125 7 6,137 125 98 
14 1732 30,465 24 6,40 90,053 it 
| 
78 945 $3 9 2,554 248 T 
= ' 
1 33,306 23,188 9 91,488 23,767 68 
78 26,526 3,364 89 42,802 3,543 2 
38 5,818 2,362 71 10,740 1,836 B5 
16 14,090 6,380 | 69 15,754 12,696 | ) 
38 13,208 11,059 »4 1,470 | 31,557 | »6 
- | J re | 
46 35,707 | 13,683 73 14,002 25,058 8 
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in central-station connected motor load during the period 
1919-25. 

Of the 29 leading industrial centers of the New Eng- 
land States, eleven reported an increase for the period 
1919-25 in the proportion of the total connected indus- 
trial motor load served from private generating plants, 
seventeen report a gain for the central station during 
that period, and one reports the same condition at the 
end of the period as at the opening. The greatest strong- 
holds of the private plant appear to lie in Manchester, 
New Hampshire. where 89 per cent of the connected 
motor load is served by private plants, and Lawrence, 
Mass., which reports an 88 per cent private plant service. 
In ten of these industrial centers the central station has 
more than 90 per cent of the connected motor load. 
Bangor, Maine, is the only center reporting a 100 per 
cent central-station load. Four of the centers—Man- 
chester, Lewiston, Haverhill and Fitehburg—reported an 
mcrease in the proportion of private plant load for the 
period 1919-25, 


Ground Alarms for 
Three-phase Systems 
By E. H. STIVENDER 


ROUND detectors have plaved an important part 

in the operation of power systems for years, and 
their usefulness is often underestimated. Of course many 
high-tension transmission systems are star-connected and 
operate with the neutral permanently grounded; this 
practice is manifested by the production of large trans- 
formers with one high-tension side grounded inside each 
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Fig. 1—Potential-transformer system of ground alarm 


for undergrounded thre -Phase busbars 


single-phase tank, thus eliminating a high-voltage bush- 
ing. But it has become common in modern installations 
to operate the auxiliary power busbars without a neutral 
ground. It is considered less expensive to insulate for 
full voltage to ground than to chance an interruption of 
service by a short-circuited phase because of a grounded 
line, which is more likely to occur than the crossing of 
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two lines. Even when the house generators and house 
transformers are star-connected, in most cases no provi- 
sion is made for grounding the neutral. When a 
grounded phase is detected, the fault can usually be taken 
care of without interrupting service or it may be left 
until the equipment can be spared. 

The electrostatic ground detector, which can be seen 
on many 2,300-volt switchboards, is the most usual type. 
The pointers are arranged to indicate on a scale the con- 
dition of the ground—whether it is direct or through a 
resistance—but no provision is made for sounding an 














ie 90.5 le 10, & oe e0n------ 
| | 
LP 10-rke E = 110-4 Eaz0r kf /10- > the Bota 
| 
Al BI C| D Al B| cl D| 
l.. me OQ moe 000 = me NHOOOd ye 
oon Te f SCOSTOY 1 —— OOTY yp TOVITT SCOUT 
+ ++ t +. 
: B | ‘S = if j 
| | Accidanta/ 3 | | | 
| | ground 2 Jey 
Accidental 
fap eels 
I 1 | Ous7 








Figs. 2 and 3—Conditions in the system of Fig. 1 


when one phase 1s grounded 


alarm when the difficulty arises. It is also necessary to 
bring leads of a dangerous voltage to the switchboard 
when the instrument is used with high-tension equipment. 

As it is now general practice for all switchboard equip- 
ment to operate at not over 250 volts, potential trans- 
formers are employed to operate indicating lamps in some 
stations. One fault of this system is its failure to indi- 
cate the magnitude of the voltage to ground as the elec- 
trostatic instrument does. If a partial ground occurs, 
however, the lamp corresponding to that phase will not 
he so bright as the others. Fig. 1 shows the connections 
of this type of ground detector. The connections are 
star on the primary side with the neutral grounded, while 
the secondary is a modified closed delta. The indicating 
lamps are of equal candlepower and rated at 110 volts. 
Under normal operating conditions with no grounds on 
the 2,200-volt system the lamps will operate at 63.5 volts, 
which causes them to light dimly. An over-voltage relay 
is placed in one junction of the delta connection; the 
normal voltage across it will be zero and the contacts 
operating the bell circuit will be open. 

When a ground occurs on one phase, the voltage across 
the potential transformer connected to that phase is zero 
and line voltage is impressed on the other two trans- 
formers, as shown in Figs. 2 and 3. Their secondary 
voltages are thus 110, and are 120 deg. apart. The 
voltage across the bell-ringing relay is therefore 1.732 « 
110, or approximately 190.5 volts. The impedance of 
the secondary of the transformer on the grounded phase 
is negligible as the primary is short-circuited, and the 
new voltages are not affected by it. In this way the bell 
is sounded and the grounded phase is indicated by one 
dark lamp, while the other two are bright. 

The overvoltage relay must be responsive to weak cur- 
rents as well as the current at maximum voltage, for 
many grounds are through a resistance. The relay is 
therefore made of the induction type, which satisfies this 
requirement. 


This system for detecting grounds has the additional 
advantage that it is made up of standard equipment that 
can generally be picked up around the plant. This makes 
it easy to keep the apparatus in working condition, since 
if any part goes wrong it can be replaced by a spare. 
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Paper Mill Uses Diesel Engine 


A 400-H.P. Solid-Injection Oil-Engine Supplies Excess Power 


Needed by Mill—Steam Engine Exhausts into Heating 
Lines—Load Is Balanced Between the Two Units 


of steam for drying purposes, the current thought 
is that steam) power proves the most economical. 


ECAUSE a paper mill has need for a large amount 


1 


hat this is not always true is evidenced in the results 
obtained by the Rogers Paper Co., of Manchester, Conn., 
its combined steam- and oil-engine plant. 

This company devotes its entire energy to the manu- 
facture of special paper board for electrical insulation 
work. <As_ the 
paper must have 


irom one of the turbine stages. Other mills, especially 
those in New England, purchase the excess power, as 
water powers are not large enough and coal is expensive. 
The final method is the use of Diesel engines in con- 
junction with a back-pressure steam engine. 

formerly, the Rogers paper mill obtained all its power 
from a 24x48 Rollins releasing-gear grid-valve engine ; 
the steam was supplied by a 84-in. by 18-ft. and a 72-in. 
by = 18-tt. 
zontal return- 
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high dielectric 
streneth, it is 
chiefly 
with 
a certain amount 
of paper cut- 
tings. “he paper 
is decidedly 
spongy and acts 
somewhat as a 
blotter in hold- 
ing an immense 


made 
from 


rags 


amount of mois- 
ture which the 
rolls cannot 
squeeze out. The 
drying, as a con- 








tubular boiler at 
a pressure of 
125 «lb. gage. 
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require- 
became 
twice the heating 
requirements, 
and it would not 
be efficient — to 
operate the 
gine at a long- 
range cutotf to 
give the extra 
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sequence, re - pressure, for this 
quires consider- would mean that 
ably more heat half of the ex- 
than in the case haust — steam 
of ordinary would pass out 
paper. Since a of the atmos- 
ton of paper pheric relief 
hoard going to valve. Other 
the driers con- The 400-hp. Ingersoll-Rand engine on the test floor plans examined 
tains 1,500 Ib. of included =pur- 


water, the driers 

required over 1,500,000 B.t.u. per ton of paper, or about 
1.500 Ib. of steam is needed per ton of raw paper board. 
sing steam from the exhaust of an engine whose water 
rate is 30 Ib. per horsepower-hour, the engine rating 
to give sufficient exhaust steam per ton of paper per 
hour would be 50 hp. If the power needed per ton were 
no greater than this, power costs would be an insig 
nificant factor in paper making, for in each pound of 
‘team leaving the engine there is as much heat as was in 
he live steam going to the boiler, less 85 B.t.u., which 
akes the engine chargeable with not over 10 per cent 

i the steam generating costs. 

Unfortunately, about 100 horsepower-hours are needed 
er ton of paper. How this extra power is obtained 
iries in different mills; 
ible, others use condensing steam engines, some have 
stalled bleeder turbines and draw off the process steam 


some have water power avail- 
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chased power, a 
bleeder turbine and oil-engine power, and after much 
study the oil engine was installed. 


This is a four-cyl- 
inder 


’ Ingersoll-Rand — solid-injection 
Diesel belted to a lineshaft. .\ load balance is maintained 
between the steam engine and the Diesel so that the 
team engine carries enough load to supply the drying 
steam needed, but as soon as the back pressure begins 


four-stroke-cvcle 


to rise above 10 Ib. gage, which would ultimately raise 
the atmospheric relief, the Diesel takes more of the load. 

The variation in power demand is such that the Diesel 
load ranges from 300 to 450 hp. This is carried with 
ease, although the engine is operated 24 hours a day, 
seven days a week, with the exception that it is shut 
down on Sundays from 7 a.m. to 6 p.m. During this 
time the engineer goes over the machine and makes any 
adjustment deemed necessary. 

The fuel consumption does not vary much from 600 
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eal. a day, with an average load of 400 hp. This means 
that approximately 13 horsepower-hours are obtained per 
vallon of fuel oil costing 5.75c. per gal., or the fuel 
expense is 4.4 mills per horsepower-hour. The lubricat- 
ing oil expense is 0.3 mill per horsepower-hour. Labor 
may be disregarded, inasmuch as the engineer in charge 
of the steam plant attends the Diesel; consequently, no 
additional labor charge need be figured. Repairs have 
been absent and maintenance costs so low as to have no 
perceptible effect on operating costs. Including fixed 
charges, the cost of Diesel power is about 0.7c. per 
horsepower-hour, or slightly over Ic. per kilowatt-hour 
This compares favorably with the existing rate of 24¢c. 
per kilowatt-hour for purchased current. 

While the Rogers mill is by no means the largest in 
the country, its experience should be of value to other 
mills that must obtain more power or wish to reduce 
present costs. 

The engine has four cylinders 173x22 in. mounted on 
* cast-iron frame which in turn rests on the base carry- 
ing the crankshaft bearings. Combustion takes place in 
a cavity in the cylinder head communicating with the 
cylinder proper. The fuel enters this chamber through 
two spray nozzles fed by a single oil line from the 
distributor. Only one fuel pump is used, and this ts 
geared to run at twice the engine speed, so that four 
pump strokes are made during each two revolutions 
making up a complete cycle. The pump discharges into 
a distributer box containing a disk that is so rotated that 
the line to each of the cylinders is placed successively in 
communication with the fuel pump. 

Combustion is on the dual principle, part taking place 
at constant volume, raising the cylinder pressure from 
330 to a maximum of about 500 Ib., followed by combus- 
tion at constant pressure of the rest of the oil spray. 


=> 
Explosions Caused by Oil Vapor 
By Epwarp Incuam, A. M.I. Mecu. FE. 


§ fnne formation of oil vapor in steam-engine crank- 
cases, air compressors and other power-plant ma- 
chinery has been responsible for numerous explosions. 
il vapor, when mixed with a certain proportion of air, 
forms a highly explosive mixture, which, if ignited, may 
cause considerable damage. 

engine explosions due to oil vapor mostly occur in 
connection with high-speed vertical engines with inclosed 
crankeases and = splash lubrication. The trouble is 
brought about by the continual splashing of the crank 
into the oil, causing the latter to vaporize and, with the 
ur, form an explosive mixture in the crankcase. Under 
normal conditions of working this explosive mixture 
does not constitute any danger, because the temperature 
within the crankease is insufficient to ignite the mixture. 
If. however, overheating should occur at the crosshead 
euides, the temperature developed may be sufficient to 
produce ignition. 

In one case a crankcase door had been left open, and 
the oil vapor, escaping into the engine house, accumu- 
lated overhead. An explosion first occurred in the crank- 
case, and this in turn caused the explosive mixture that 
had formed at the top of the engine room, to explode, as 
a result of which the building caught fire. In another 
instance the attendant opened the crankcase door and, 
to inspect the parts, thrust in a naked light, which caused 
the vapors to ignite and explode. 


Vol.66, No.1 


It is evident that the risk of these explosions may | 
eliminated by keeping the crosshead properly adjust 
and lubricated and by keeping naked lights away fri 
the crank chamber. An efficient system of ventilati 
would insure the removal of all oil vapor and air fr 
the engine frame. 

Explosions due to oil vapor are more likely to oc 
with air-compressing plants than with steam engines, 
principal reason for this probably being that consid 
able temperatures are developed in the cylinder due 
the compression of the air, so that, should an explosi 
mixture form, it 1s very likely to become ignited. ‘I 
oil vapor is of course derived from the oil used for lul 
cating the cylinders. This is carried over into the mai 
and the receivers, which, if not frequently cleaned, n 
become thickly coated with oil on their interior s\ 
faces. In some instances violent explosions ha 
occurred through the oil vapor having combined wit 
air in just the proportion necessary to form an exp! 
sive mixture, but in others, there has been merely 
ignition of the oil followed by a slow burning. 

When the vapor merely fires and burns slowly, 
serious harm may occur. One or two cases, howev 
are on record where a fire in the air receiver caus 
overheating and weakening of the plates, which cons: 
quently failed under the pressure. 

The liability to these accidents can be greatly reduc 
by using suitable oils and by restricting the quantity 1 
the absolute minimum required for efficient lubricatio 
Undoubtedly, the use of cheap oils of unsuitable qualit 
has been responsible for many explosions. 

Many attendants do not realize that an air-compress 
cylinder requires very little oil, as compared with, say, : 


steam- or a gas-engine cylinder, and often feed in several! 


times as much oil as is really necessary. 
cylinder the oil is largely washed away by the steam 
while in a gas-engine cylinder it is largely burnt away 


so that in each case a comparatively large quantity must 


be supplied. In the case of an air-compressor cylindet 
however, the oil is neither washed away nor burnt away 
and only a little is required. Hence it is folly to feed in 
large quantities. 


Occasionally, an attendant will introduce oil through 


the inlet valves. This practice is particularly objectior 
able, because the oil is quickly vaporized during the su 
tion stroke and an explosion is likely to take place. hh 


some cases kerosene has been introduced for cleaning 


purposes, but this is a dangerous practice, because kero 
sene vapor fires at a comparatively low temperature. 


In the 1924 Technical Report of the British Engine 


Boiler & Electrical Insurance Co., Ltd., of Mancheste 
an interesting account is given of an explosion of a two 
cylinder vertical open-type oil engine. 


being started up. 

The engine had been left standing three days, the cocl 
between the fuel pump and the tank having been let 
open. The attendant, prior to starting the engine aft 
the stoppage, barred: it round, with the indicator tay 
open and the blast air on. As he observed oil vap 
blowing out through the taps, he continued to bar aroun 
until all evidence of the vapor disappeared. Nevertheles 
a mixture of oil and air must have remained in the cy 
inder, since the explosion occurred immediately or ju 
before the fuel valve opened. A considerable quantity « 
oil was afterward found on the top of one of the pistor 
and a certain amount on the skirt of the other. 


In a steam 


The explosion 
occurred in one of the cylinders while the engine was 
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Glauconite in Water Softening 


By R. H. Emerick 
LONG toward the The author distinguishes between Glanconite end Zeoliti the color is slight. Min 
middle of the last and presents evidence to show that u is the former and erals in this group have 
4 century someone not the latter that possesses water-softening properties. received a treatment that 
scovered that certain Its origin and preparation are also discussed —\ditor might be called casehard 
ensands, already en ening, and as a rule then 
intered here and there throughout the world, pos- exchange value is) comparatively moderate, around 
ed the peculiar faculty of making soft a limited three thousand grains of hardness per cubic foot, 
ntity of hard water when the two made contact. while the lower temperature classes frequently exceed 
om then until the close of the century much was tried four thousand. This initial exchange value docs not 
| little accomplished in the creation of an apparatus decrease apparently with usage in either type; there are 
t would successfully harness the greensands to the many softeners of various manufacture that are. still 
ds of industry. The combination of greensand and eperating at their original capacity after a decade of 


rating appliance that we know and depend upon today, 

f comparatively recent birth. Preparation of the 
mineral is largely a matter of cleaning and color stabiliz 
in the past, while the apparatus itself 
lescendant of numerous trial forms. 


as is the 

It is customary to refer to a greensand water softener 
is a zeolite softener. Strictly speaking, this 1s incorrect. 
Zeolite is the family name of an extensive group ot 
minerals, in which glauconite, the characterizing con- 
ituent of greensand, has no place. 





Zeolites are crystal- 
line in form, very porous and may be considered as having 
i feldspar and quartz ancestry. The name formed 
from the Greek and means a “boiling stone,” and the 
christening was performed by a Swedish mineralogist 
called Cronstedt in 1758. He created the name, ap- 
parently, to describe the nature of the mineral when 
exposed to heat, at which time it releases much of. its 
water of crystallization accompanied by a variable degree 
of intumescence. 
lumina. 


iS 


Chemically zeolite is a_ silicate of 


lhe origin of glauconite is not entirely explicit. De- 
posits are most frequently littoral or marine, which would 
suggest some relationship to or dependency on sea water. 
(he mineral appears granular in form when separated 
trom its matrix of mud, and is predominately green in 
olor, although irregularities of shade are numerous, due 

impurities included or to the oxidation of the iron 

ntent. Chemically, glauconite is a silicate of iron or 
tassium, with aluminum present in unfixed proportions. 
ts of various commercial glauconites for water-soften- 
service have indicated that, on a quantitative basis, 
silica approaches 50 per cent, iron oxide 25 
nt and the aluminum oxide 14 per cent. 
Greensand beds exhibit stratification, and samples taken 
m the various strata indicate that a marked diversity 
exchange value may be found in the same bed. Prepa 
ion for the market is fundamentally a process of 
ning, screening and color fixing. 


per 


Untreated mineral 
deliver green water, and the intensity of the color 
reases with a rising temperature. 


Some glauconites 
ve 1 
Cred 


for water-softening service will begin to yield 
r at 100 deg. F., and their use should be avoided 
h waters of this or higher temperatures. However, a 

eral of this character is likely to possess a high power 
exchange and might be pre-eminently desirabie for 
y-temperature work. Most of the marketed glauconites 
ill deliver clear water up to 200 deg. I*. and even then 
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service on -the one filling of glauconite and without 
marked change having taken place in the physical appear 
ance of the mineral. That 


encountered, is indicated by the 


and attrition 


erosion are 
sharp irregular edges 
of the grains after long service, and there is a noticeable 
lack of very fine stulf suggesting that some is carried 
away by the water passing through. Slime, which might 
be expected, does not form apparently with the use of 
filtered water, and the absence of mud or other sediment 
after a protracted space of normal activity points toward 
insignificance of filtration 
IXTAUSTION OF GILAl 


J . . 
CONITE PROGRESSIV: 


The exchange record of a given quantity of finished 
glauconite, when shown graphically from the beginning 
of a water-softening operation to the moment of exhaus 
tion, is shaped much lke the letter U. That is, the 
hardness of the discharged water falls off to the minimum 
soon after starting and continues at this value until 
exhaustion is imminent, at which point the line of hard- 
ness turns abruptly upward and follows a sharp angle of 
ascent until no further exchange of sodium can take 
place. The swiftness with exhaustion 
complete once the first sign of its approach appears, 1s 
the result of the nature of the exchange process. The 
mineral grains are not porous and the transfer of sodium 
to water and calcium magnesium to mineral, 1s a 
surface action and practically instantaneous. 


which becomes 


or 
exhaustion 
therefore is progressive, and its passage through a bed of 
glauconite is like the regular and comprehensive move 
ment of a curtain. 

Glauconite, when ready for service, weighs on the 
average, about ninety pounds to the cubic foot, although 
a lO per cent variation of this figure has been noted m 
the product of a few manufacturers. The weight gives 
no evidence of having especial significance in the effi 
ciency of the mineral, but it does possess some importance 
from the viewpoint of price, for glauconite is sold on a 
per pound basis. Prices range between five and thirteen 
cents per pound for a reasonable quantity. 

Glauconite for water-softening service is usually guar 
anteed by its maker to deliver water having a hardness 
of not over ten or twelve parts per million in terms of 
calcium carbonate. While this guarantee is usually satis 
factory, it is on the whole likely to be conservative, and 
the soft-water output will run actually several parts less 
during a fair portion of the time 
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Data on Coal Preparation at 
Trenton Channel Plant 


By JoseEPH H. DRAKE 


Boiler Room Engineer, Trenton Channel Station, Detroit Edison Company 


HE Coal Preparation House at the Trenton Chan- 

nel plant of the Detroit Edison Company was 

first started in June, 1924, and since then has been 
in steady operation. Careful records have been kept of 
performance, energy consumption and costs since Jan. 
1, 1925. 

The preparation house was described in detail by the 
author in the Nov. 2, 1926, issue of Power. Briefly, coal 
xm crushed in a breaker and delivered to a bunker at the 
top of the preparation house. From the bunker the coal 
is fed by gravity to two lines of seven mills located on 
the ground floor. Each pulverizing unit consists of a 
mill, exhauster fan and cyclone separator. The pul- 
verized coal from the cyclone separator is collected by 
screw conveyors and delivered to a hopper over the coal 
pumps that distribute to bunkers in the boiler house. 

In November, 1926, a new section of the mill house, 
which is essentially separate from the old section, having 
its own driers, screw conveyors, drier exhauster fan, ete.. 
was put into service. This new section contains four 
mills. With one exception the arrangement of the ap- 
paratus contained in the new portion of the house is the 
same as in the old section. In the first section the coal 
dust from the driers and from the cyclone-separator 
vents is removed by means of an air washer, while in the 
new section a pair of dust separators arranged in series 
are used to separate the coal from the air, returning 
through screw conveyors some of the coal that would 
otherwise be lost. 

Kach piece of vital equipment—drier fans, pulverizing 
mills, together with their exhauster fans, screw con- 
veyors, coal pumps, air compressors, and building lighting 
hus—is provided with an integrating watt-hour meter 
from which the energy consumption per ton of coal for 
each piece of equipment is calculated. Condensed steam 
from the driers and heating system is measured by water 
meters located at the discharge of the trap line header. 
Coal is weighed on track scales in the vard, and the total 
coal milled is this figure plus or minus a correction for 
the bunker readings at the beginning and end of the 
month. The mill hours and pump hours indicate the 
number of hours run by all mills and pumps as recorded 
on the millhouse log. The accompanving curves show 
the performance and cost data on the various coal- 
preparation equipment. 

Karly in 1926, owing to the worn condition of mill 
thimbles, rolls and rings, the coal fineness and energy 
consumption fell off and the mill capacity increased. In 
March it was decided to overhaul all the mills, renewing 
thimbles, rolls, rings, casing and piping wherever neces- 
sary. This program, completed in July, 1926, showed 
immediate results, as evidenced by the trend of the 
curves. The curves for November and December, 1926, 
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include the data obtained from the performance of the 
new section. 

During the year 1926 a total of 423,906 tons of coal 
was pulverized. To accomplish this the mills operated 
for 63,031 hours, and to distribute this amount of coal 
the coal pumps operated 6,319 hours. 

Since the first complete overhaul it has been the prac- 
tice to keep two maintenance men steadily at work on 
the mills. By this method the mills are kept at a more 
nearly uniform degree of wear, and the fineness of the 
coal is practically constant. Also the maintenance cost 
per month is approximately the same over long periods. 

The problem of exhauster-fan blade replacement is 
ever present. The average life of 79 sets of exhauster- 
fan blades is 1,245 mill hours each. Boiler-plate steel 
blades of ,; in. thickness are at present being used as 
standard. Three-eighths inch blades have been tried, 
with the result that they sometimes get out of balance 
before actually wearing out. Many different materials 
have been tried, including Micarta, rubber, brass, copper- 
plated steel, manganese steel, dredge-plate steel, welded 
plate, and glass-coated steel, none of which has given 
better results than boiler-plate steel. 

The life of grinding rings and rolls has so far been 
about 6,000 hours. The wear plates in the exhauster-fan 
casings and in the air passages to the mills have been 
renewed once or twice in three years of operation. The 
life of plow points is about 1,300 hours. These figures 
refer to the six-ton, six-roll type mill, of which there are 
seventeen in operation. 

The coal pumps require regular cleaning of the thrust 
and radial bearings and occasional replacement. The 
flights on the screw wear down at the discharge end of 
the pumps and at intervals are built up by electric weld 
ing. These pumps are rated at 50 tons per hour with a 
60-hp. motor, but are being used in regular operation at 
60 to 75 tons per hour and have been equipped with 
100-hp. motors to take care of the extra load. 

Pulverized coal bins show only slight deterioration 
The ceilings and upper parts of the bins have been painted 
to prevent oxidation, which was more rapid there than in 
the lower part of the bins. 

A coal-height indicator has been installed in each pul- 
verizer coal bin to give an approximate check on coal 
levels. It consists of a 9-in. aluminum sphere, suspended 
by a small brass cable and counterweighted so as to rest 
normally just under the ceiling of the bin. It can he 
lowered by an operator and the coal level determined by 
the position of a pointer fastened to the counterweight, 
when the sphere reaches the coal in the bin. 

Indications are that the only extraordinary main 
tenance charge in the future will be the renewal of 
cyclone separators and piping. 
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Operating and cost data on coal preparation at Trenton Channel 














Recovering Waste Heat From Coke 


HEN announcement was made recently that 

International Combustion [Engineering Corpora- 

tion had acquired the American rights to the 
Sulzer Process for dry quenching coke for waste-heat 
recovery, it became apparent that many American en 
gineers in the power field were not familiar with the 
process. Hence an editor of Power immediately visited 
the only installation of the kind in this country, that at — banks. 
the gas plant of the Rochester Gas & Electric Corp., for 320. 


the purpose of 


been in successful operation for a little less than a year. 
Briefly, the Sulzer Dry Quencher Process consists of 
recovering the sensible heat of the coke through the 
medium of inert gases (in this case the products of 
combustion) which then pass through a specially de- half of the coke. 


signed waste- 
heat boiler. Fig. 
| is a photo- 
graph of one of 
the two units at 
Rochester, each 
consisting of a 
boiler, a coke 
container and 
fans, while Fig. 
2 is an outline 
sketch of — the 
same equipment. 
\ single — skip 
hoist serves the 
two units. Each 
container holds 
about 40 tons of 
coke, and the 
process is con- 
tinuous. That is, 
as hot coke is 
charged from 
the skip hoist 
into the top of 
the container by 
means of an 
automatically re- 
velvine chute, 
the colder coke 
is drawn off at 
the bottom 
through an air- 
tight door. The 
fans operate 
continuously and 
feed the inert 
gases into the 
bottom of the 
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By Dry Quenching 


Brief Description of the Sulzer Process as Installed at the 


Plant of the Rochester Gas & Electric Corporation 


container. 
ranges from 300 to 350 degrees. 
23-in. tubes 18 ft. long 


securing data. This installation has shown in Fig. 3. 


Although guaranteed to handle 42 
day, the installation has actually been handling 530 tor 
which is about half the output of the Rochester ¢ 
plant; hence wet quenching is employed with the othe: 




















Fig. 1—Close-up view of the Rochester plant 


hus they leave ai the top or hottest regio 


from SOO deg. F. just prior to charging, to 1,200 «k 


ss? 


immediately after charging, and that leaving the boil 

The boilers are of the horizontal fire-tube type w 
g, arranged in upper and low 
The upper bank contains 202 tubes and the low: 


A diagram of the boiler and path of the gases 


tons of coke 4» 


Operating results over a consideral|: 


period have a 

eraged 439 Ib. o! 
steam at 139 Ib 
gage pressure 
per 1,000 Ib. of 
coke. Over the 
same period the 
power consumy) 
tion of the fans 
averaged 858 
kw.-hr. per day 
and that of the 
hoist 82.8 kw 

hr. Among. the 
advantages ol 
fered in favor of 
the dry quench 
ing system are 
elimination 0 | 
the steam = and 
vapors incident 
to wet quenching 
and the avoid 
ance of cor 
rosion and main 
tenance traceabl 
to these vapors 
On the othe 

hand, coke from 
the dry quenche 
is smaller tha: 
wet - quenche 

coke and Col 

tains a_ larg 

percentage 0 

breeze, whic! 
may or may 0 

ve desirable, a 

cording to the use 
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which it is sold. In the present case, where a domes- 
market is served, the smaller coke saves the power 
d maintenance of a coke crusher. However, because 
some dust it has been found necessary to sprinkle the 
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the photograph 


frig. 2—Sketch of equipment shown by 
in frig. I 
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Fig. 3—Diagran of boiler and coke container, 
showim«g path of Gases 


ke prior to loading the trucks. On the other hand, 
vhen used in water-gas machines, the dry coke is said 
» make for better efficiency. 

\cknowledgment is made to A. M. Beebee, superin- 
is manufacturing department, Rochester 
mas & Electric Corp., for his co-operation in making 
ivailable the foregoing information. 
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Refrigeration Enters the Mine 


N MANY mines both the high temperature and the 

high humidity make the work of the miner a thing of 
discomfort and danger. This condition is especially true 
in some of the English coal mines in which the air has 
100 per cent humidity and is at a considerable tem- 
perature. 

In a paper read before the Institution of Mining [ngi- 
neers, W. Hancock outlined the essential features of a 
refrigerating plant installed in the mine of the Holly 
Bank Coal Co., by the Hall Co. 

A carbon-dioxide compressor was arranged to run by 
compressed air and accommodations were arranged for 
it, in the first tests, at a depth of 1,500 ft. 
pressor 1.75 in. in diameter and 5 in. stroke, and 
ran at 180 r.p.m. with the air cylinder 5.75 in. in diameter. 
The condenser was made of 600 ft. of j-in. steel tubing 
immersed in a tank, while the evaporator for cooling the 
air was made up of about the same amount of pipe. A 
15-in. fan handled the air through the cooler. 

It was expected that the leakage of air from any duct 
that could be installed would require setting the unit 
fairly near the face of the working wall. On account 
of the high moisture often encountered, as well as the 
high temperatures, it was expected that considerable 
capacity would be needed to show substantial accomplish- 
ment. 


The com- 
was 


\ll these difficulties were realized in practice, not 
to mention the inconveniences of working in inaccessible 
and restricted places below the surface. The 300 gal. 
of water used per day, for example, had to be carried 
below in tanks for these tests. “Vhe wet-bulb temperature 
of 81 deg. F. is the only temperature specified with re- 
gard to the first tests. 

It appeared from the start that compressed air had 
some advantage as a source of power when equipped 
with heat exchangers. ‘The 
to help do the refrigerating, 
entering, 


air was used 
while the high-pressure air 
was arranged to absorb some of the heat of 
compression of the carbon dioxide. 


cold exhaust 


A second practical trial was given at the Pendleton 
Colliery, at a depth of about 8,500 ft. The place chosen 
to cool the air worked under the 
vreatest discomfort, with wet- and dry-bulb readings of 
100 and 85 deg. F. The arrangement of 
space at the face was not favorable to the arrangement 
of a suitable air velocity, and although the machine was 
placed as near it as possible and an 18-in. duct used, the 
effect was not positive with respect to ventilation. Ap 
parently, effective cooling and drying of the air was 
accomplished, however, and it was the view of Doctor 
Hancock that treatment for drying, rather than cooling, 
was the thing that required attention, 


was one where. men 


respectiy elv. 


He said it was obvious that the specifie-heat capacity 
of air was so small that simple reduction of the dry-bulb 
temperature was of comparatively little use, and for ef 
fective work reduction of the moisture content 
correct line of application for refrigeration. 

It seems probable that for mines that are dry through- 
out, the conditioning of the air may be effected at the 
surface or at the bottom of the downeast shaft in order 
solely to control the dew-pr nit, compensation being made 
for high dry-bulb temperature of the air by proportionate 
increase in the velocity. 


was the 


Refrigeration has been used in the boring of mine 
shafts in wet ground. Here the ground is frozen until 
it is self supporting and the shaft is then excavated with- 
out danger of caving. 
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F. R. LOW, Editor 





Clean Evaporators 

VAPORATORS are now in use in many \merican 

power plants for the purpose of furnishing pure 
distilled makeup water to boilers. Where clean dry 
steam is not delivered from the evaporator to its con- 
denser, it is generally due to lack of provision in the 
design for effective separation of water from the steam 
in this low-pressure region. On the other hand, where 
the concentration in the evaporator is allowed to become 
excessive, the operator must bear the blame for impuri- 
ties carried over. 

Another difficulty that sometimes develops is the for- 
mation of scale on the tubes. This seriously limits ca- 
pacity and is difficult to remove completely even with 
the best cracking methods. In some designs it has proved 
troublesome to keep the tubes properly cleaned. It is 
said that in one plant it was necessary to treat the tubes 
with acid to free them of scale. 

Boiler compounds have been used for years to keep 
scale soft in boilers. There is no reason why properly 
chosen chemicals added to the evaporator supply should 
not keep scale from adhering firmly to the evaporator 
tubes. In fact, this has been applied in one large plant 
that had experienced bad scaling in the evaporators, and 
the tube surfaces are now kept clean under all conditions. 
The scale is all removed as sludge by simply blowing 
down. The practice might well be followed more gen- 
erally. 

; ———~e_-. —— 


Steam to Further Supplement 
Niagara Power 


ANY were surprised ten or twelve years ago when 

a large steam plant was built almost within the 
shadow of Niagara Falls to serve the peak load of 
Buffalo. This station has recently been appreciably en- 
larged. 

Now comes the announcement that, on the Canadian 
side, the City of Toronto is seriously considering build- 
ing a steam station to supplement the hydro power re- 
ceived from Niagara and to handle the peaks. 

A study of local conditions and certain details concern- 
ing the proposed steam station are contained in a report 
completed recently by McClellan & Junkersfeld, Inc., who 
were retained as consulting engineers, with Professor 
Christie as advisory engineer, to make an investigation 
for the city. 


400 


brietly, the Toronto peak demand last year was over 
two hundred and twenty thousand horsepower, which was 
supplied exclusively by the Ontario Hydro-Electric 
Power Conmnission at a cost of $20.41 per horsepower- 
year. The predicted annual growth in load, based on 
present and past conditions, is ten per cent. 

Inasmuch as the peaks are of relatively short duration 
and, with hydro power, must be supplied over ninety 
miles of transmission line, the study indicated that an 
auxiliary steam plant for peak power, in conjunction 
with hydro power for base load, would furnish service tc 
the city at a lower total cost than hydro power entirely, 
and in addition would provide stand-by reserve. 

A plant of 230,000 kw. ultimate capacity, the first 
section containing two 35,000-kw. units, pulverized coal! 
or fuel and gas from a proposed gas plant, and a com 
bination steam-heating plant are some of the suggestions 
offered in the preliminary report. 

The economic limitations of hydro-electric power are 
fairly well appreciated in engineering circles, but the 
general public is still prone to look upon it as  syn- 
onymous with cheap power under all conditions. Recog- 
nition by municipal authorities of the steam plant as a 
part of the picture, in a territory now served exclusively 
by water power, should aid in combating this popular 
niisconception. 


Utilizing the Earth’s 
Internal Heat 


TILIZING the heat from the sun, the energy in the 

tide and in the waves and the internal heat of the 
earth for power generation, have all attracted consider 
able attention and all have been experimented with, but 
without any material success. A few years ago Sir 
Charles A. Parsons aroused the interest of many engi- 
neers by advocating a plan for sinking a hole into the 
earth's surface to tap the internal heat source. When 
this suggestion has become more or less of a memory, 
fohn L. Hodgson, an English engineer, becomes the 
champion for a similar project which he outlined in a 
recent speech before the British .\ssociation for the 
Advancement of Science. 

The proposed plan consists of sinking shafts five miles 
into the earth and connecting them by a tunnel. Assum- 
ing that his suggestion for making such excavations are 
feasible, by workmen with heatproof suits cooled with 
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liquid air, it seems to fall down badly as an economic 
proposition. If Mr. Hodgson has been quoted correctly, 
his plan will cost ten times that of a fuel-burning plant 
of equal capacity. If the operating costs of both plants 
are assumed to be equal, the only saving that can be 
credited to the terrestrial heat plant is the cost of fuel. 
This cost in the fuel-burning plant would® have to be 
about twelve or fifteen times the capital cost to make 
utilizing the earth’s heat a comparable proposition. Since 
in the modern steam plant the fuel cost may be only 
about one-half the fixed charges on the investment, the 
hole five miles in the earth does not look like an attrac- 
tive financial undertaking. 

Notwithstanding all that has been said regarding fuel 
saving, power projects are designed and operated on a 
dollar-saving basis, and under the present economic laws 
this is the only criterion that can govern such undertak- 
ings and have them continue to stay in existence. A 
system that cannot produce a commodity of the same 
quality as cheaply as some other is generally in a fair way 
to its demise. 

So far the only successful plans for using the earth’s 
internal heat for power generation is where nature has 
The 


most notable of these is at Larderello, Italy, where steam 


done the work of bringing this heat to the surface. 


is obtained from wells sunk two hundred to four hundred 
feet into the earth. Experiments with natural steam 
have have been made in this country on the Pacific Coast 
about seventy-five miles from San Francisco, but so far 
this project has not gotten beyond the experimental stage. 
This subject was thoroughly discussed before the Amer- 
ican Society of Mechanical Engineers and reported in 
24, 1925, after nature has 
delivered the heat at the surface of the earth, it is found 


Power, Novembe issue. If, 
difficult to make use of it economically, the possibility 
of going down below the surface five miles to get it seems 
very much a dream, particularly when other power sources 
are going to waste, that could be easily utilized. 


a — —™” 


The Unit Impact Pulverizer 
NIT mills, until comparatively recently considered 
particularly adaptable to the small plant only, are 
now obtaining a foothold in some of the larger central 
stations. While this is resulting in the development of 
mills of larger capacity, little change is being made in 
their general construction, and this may indicate a lack 
of progress toward improvement in over-all efficiency. 
Two years ago, on this page, Powcr pointed out the 
need for more comprehensive data with regard to actual 
efficiencies, maintenance, etc., of unit mills. This has 
not been forthcoming in the degree that should be ex- 
pected with the development by a number of competing 
manufacturers of a machine whose over-all efficiency is 
an important factor. 
A study of the designs of the various types of impact 
mills suggests an interesting line of thought, when con- 
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sidered in the light of the various principles employed. 
In some cases one finds a single impact, with the “coarse 
fines’ returned to the same set of hammers. In other 
designs the work is done in two or more impact stages 


in series. Another has separate impact and attrition ele- 


ments. Strangely enough, all these mills give substan- 
tially the same _ result, irrespective of the “modus 


operandi,” but furthermore, they all seem to encounter 
the same inherent difficulty—obtaining and maintaining 
satisfactory pulverization. Impact only, apparently, will 
not powder the coal to the fineness necessary for proper 
firing, so various adjuncts are fitted to the mill to keep 
the coarse particles—immune to impact—in suspension 
in the mill until finally ground down by attrition. 
While there is need for reliable data relative to main- 
tenance charges in cents per ton, maintenance considered 
in terms of wearing parts only, is not the final answer. 
The cost per ton is largely affected by the power re- 
quired to drive the mill at a// loads. Is the manufacturer 
doing all he should toward improving the performance of 
the mill itself, when considered as a machine for doing 
a given amount of useful work efficiently? The no-load 
power consumed by these mills is quite out of proportion 
to the final work done. This is usually accounted for by 
While these 


eddies may be a necessary factor in pulverization, the 


eddies created in the mill, absorbing power. 


diversity of designs would indicate that they were just 
accepted as such rather than scientifically proved so. 

If the coal is pulverized to a certain point by impact, 
and the final work done by attrition, it would appear that 
in the impact element eddies would be injurious rather 
than helpful: A sharp hammer blow with maximum 
shock would obviously give the best results. If attrition 
is the medium to be employed for the final operation, 
should this not be accepted aad scientifically treated by 
itself rather than by introducing power-consuming eddies 
in the impact element where they do no good ? 

Kesearch to establish the degree of pulverization that 
can be expected by impact only and the amount. that 
remains to be done by attrition, might lead to a design 
having a minimum of eddy losses. The result would be 
a machine having an efficiency so much in excess of the 
present designs as to warrant a considerably higher first 
cost and put an entirely different light on the operating 
question, now considered almost entirely in terms the 
maintenance of wearing parts. 


As the Reporter Sees It 


ESCRIBING a plant to generate steam at 350 Ib. 
per sq.in. and 725 deg. F., a contemporary daily 
discusses the awesome nature of this hot fluid. 

“The effect of this steam on the human body would be the 
same as that of a buzz saw, that is, if the finger were placed 
over a steam vent it would drop off as if cut off by a buzz 
saw. At this temperature, the steam is entirely invisible. 


Why not employ the steam direct in a sawmill ? 











IDEAS from PRACTICAL MEN 








Readers are urged to use this department for the ex- 
change of practical operating information. A minimun 
of five dollars will be paid for contributions accepted 








Improvised Sump Pump Control 
N ARRANGEMENT for the automatic control of 
water level in a sump is shown in the illustration. 
he engine was in a basement into which considerable 
water seeped. Frequently, the engineer would forget to 
attend to the sump pump, and the sump would overflow, 
making a disagreeable mess 
The wheel on the throttle valve was removed and one 
with a grooved rim substituted. In line with the throttle 
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lied to standard globe valve on 


line to pumf 


} } } , i 
wheel a double spool pulley was arranged on the same 
shaft \ cord was secured to one of the pulleys and 
then run over the grooved pulley of the throttle valve a 


complete turn to give sufficient friction to turn the valve 


stem. At the end of the cord a weight was attached to 
keep the cord tight on the pulley 

As the double pulley 21 was directly above the sump, 
it was only necessary to drop a cord from the second half 
of the pulley through the flooring above the sump \t 
tached to the other end of the cord was a float. The 
necessity for a double pulley was to get the correct direc- 
tion of travel so that the steam valve on the steam pipe 
to the pump would be opened as the water level in- 
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creased. The float must be heavier than the weight ( 


in order to close the valve when the water level has bee: 
reduced. As the float rises, the weight C overcomes thx 
weight 5, as it is heavier, and the steam valve is opened 
thus starting the pump. 

The main objection to this arrangement is the cutting 
of the valve disk and seat, due to the wiredrawing of the 


steam. D. W. CLARK. 
Columbus, Ga. 
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A Handy Floor Crane for the 
Power Plant 


Ke PATRS in power plants to motors, small generators 

and turbines frequently require a chain hoist or other 
lifting tackle, and sometimes a great deal of rigging is 
necessary to support the hoist or a man may have to 
make a high climb just to find a place to attach the hoist 
over the job. 

A floor crane made from pipe and fittings, as shown 
in the illustration, will find many uses around the power 
plant. It is designed with the idea of straddling the 
job and is provided with a roll carrier for attaching the 














Ieloor Cra mrad froll pipe and fittings 


hoist. Four ball-bearing swivel casters attached to 
2x4-in. timbers which support the legs of the crane make 
it easy to move about. 

The dimensions of the height and span can be made 
to suit conditions, with the idea of providing sufficient 
capacity for the heaviest job that is likely to be handled. 
The material used is mostly 13-in. or 2-in. pipe and 
fittings with 2x4-in. wood bases for supporting the legs. 

Syracuse, N. Y. H. L. WHEELER. 
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Simplifying the Feeding of Boiler 


x 
Compound 

HE accompanying illustration shows two simple and 

practical methods of feeding boiler compound. As 


hown in Fig. 1, the injector suction line is tapped for 

in. pipe, into which is screwed a short nipple and a 
up made from pipe fittings. The cup should be just 
irge enough to permit the feeding of the proper quan- 
ty of compound. 

The barrel of compound can be placed anywhere in 
he boiler room high enough to give a gravity feed to the 
ced-pump suction pipe. 

For operating, the vaive 4 below the cup being closed, 
he cup is filled with compound, the injector is started 
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and discharge side of injector or feed pump 
nd valve «1 is then opened and the suction draws the 
compound from the cup. 

When the cup is empty, the valve ./ must be closed. 
(his operation can probably be simplified by placing a 
ball check in the cup, which would seal the opening when 
the cup is empty. 

Vhis installation can be used equally well where an 
injector well is used or where the injector 1s connected 
lirectly to the city pressure Che important point im 
ither case is to have the injector in operation before 
pening the valve «! beneath the cup. 

he installation is simple, and if a union is’ placed 
etween the two valves in the 4-in. line, as at 7, it will 
acilitate the removing and replacing of the barrel or 
ink of compound. 

\nother simple installation is shown in Fig. 2. The 
lischarge line from the boiler-feed pump is bypassed as 
hown in the sketch. .\ few strokes of the pump will 
force the compound into the boiler. With this arrange 
nent the compound is also fed into the container by 
rravity, as in Fig. 1. The container in the bypass should 
re of proper size, so it can be filled to the top of the 
rage glass and the air excluded. The size, of course, 
lepends on the amount of compound to be fed. 


A 2-in. nipple 12 in. long contains 37.62 cu.in. and 


will hold slightly less than 14 pits; with fittings as 

shown, it will hold about a quart. The arrangement 

shown in lig. 2 should be installed between the feed 

water heater and the boiler. This arrangement is, of 

course, the more practical, but entails a slightly larger 

expense than that shown in Fig. 1. A. MAIER. 
Monterey, Calif. 
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Condenser Performance Chart 


O REPRESENT a steam condenser performance, | 
have constructed the chart illustrated herewith. 

The temperature of the circulating inlet and discharge 
water are taken as the abscissa, the performance as the 
ordinate, and the temperature of the steam correspond- 
ing to the vacuum is placed on the top horizontal line 
expressing the temperature corresponding to the sam« 
scale as the abscissa. The performance of any condenser 
under operation can then be found by drawing a line 
from the data gained from the vacuum gage and from 
thermometers. lor instance: 
ing inlet water, 50 deg. F.; temperature circulating dis 
charge water, 60 deg.; vacuum 29.3 in. or 69.5 deg. 

Now, draw a line connecting 50 dee. and 29.3 in. or 
69.5 deg. and a horizontal line where the diagonal linc 
intersects the 60-deeg. 


Temperature of circulat- 


line, the performance being indi 


Exhaust Ternperature (Corres p. Vacuum) 
50 55 60 65 10 15 80 
1.00 - T ~ 
| | “O95 deg. FE 
| | LIZ" OF H1G. 























| | 

SS l 
60 10 30 

Ternperature of Circ. Water,Deq.} 








showing condense) 


with water and 


vacuum temperatures rangmg from S50 to SS degrees 


performance 


cated in the left-hand column, which in this case 1s 0.5] 
\s explained, the principle of the construction of the 
chart is simple 
Performance of condense) 
Disch. Tent Cire 


Macuum temp. Circ. mlet temp. 


. ulet temp. 


so that, for ideal performance, or /, the vacuum tem 
perature should be equal to the discharge temperature ; 
then any other performance is included in the series of 
conditions presented. 

The chart is useful in determining how to get the best 
performance and also a reasonable vacuum, depending on 
the conditions. Y. Uvemura. 

Tokio, Japan. 











COMMENTS from READERS 





Automatic Boiler Blowdown in Pro por- 
tion to Moisture Content of Steam 


Hike discussion of “Automatic Boiler Blowdowns in 
Proportion to Moisture Content of Steam” in the 
July 5 issue by J]. W. Hughes was of much interest. 

There are several points, however, that are contrary to 
previous experience and are therefore worth while dis- 
cussing at this stage, especially in view of the fact that 
steam purification in these days with high ratings is of 
paramount importance. It is therefore in line to bring 
out the best points known to practice as concerns this 
particular problem. 

The first point of comment is brought about by the 
statement given at the bottom of column 1, page 14: 
“It is comparatively simple to build a device that will 
separate slugs of water from steam, but it is another 
problem entirely to build a device that will separate the 


























lig. 1—Samples of boiler water and condensed steam 


{-—Sample of boiler water: B 
before passing through separator: ( 
after passing through separator. 


sample of condensed steam 
sample of condensed steam 


finely divided moisture of 99.5 per cent steam. In this 
connection it is noted that a steam purifier is distin- 
guished from the ordinary separator in that the infer- 
ence is made that a separator is not capable of reducing 
moisture content in the steam to a point below 4 of 1 
per cent. The following data are therefore submitted, 
which indicate a recent test on a receiver separator 
(purifier type) and as illustrated and described on page 
710 of the May 10 issue. It will be noticed that the 
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moisture content of the steam leaving this separator 
much below 4 of 1 per cent. 

In addition to this it will be noted not only that tl 
separator is efficient in giving a good quality of steai 
but that it is also capable of handling large quantiti: 


of moisture content in the incoming steam. Subsequent 








Boiler Alkalinity  25.2Grs. 
Total Solids 184 Grs.perGal. 
Rating 200-250 Yo 











lig. 2—Reproduction of chart from trap discharge 


showing when priming is inost severe 


tests indicated that a much better moisture content might 
be produced comparable to the best guarantees made for 
the usual steam purifying equipment. Experience also 
shows that it is rather difficult to determine moisture con- 
tent correctly below 0.2 of 1 per cent. In other words, 
the limit of error in a throttling calorimeter might prop- 
erly be placed at 0.2 of 1 per cent of moisture. 

Condensed steam tests on separators of this type indi- 
cated a high degree of separation and the high capacity 
of the separator is illustrated by Fig. 1, which shows a 
sample of boiler water and a sample of condensed steam 
before and after the separator respectively. 

At this period measurement of the trap discharge tests 
indicated that as much as 40 per cent of moisture was 
being separated from the steam. It is because of these 
tests and the unusual performance of this type of sep- 
arator that exception is taken to Mr. Hughes’ inference 
that the ordinary baffle type of separator will not work 
as efficiently as a steam purifier. 
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The method of controlling the blowdowns automatic- 
ally, as described by Mr. Hughes, proved of much inter- 
est, but in practice might be subject to some criticism. 
It appears that the reason for the auxiliary blowdown 
is chiefly the generation of steam of a quality that is at 


all times within the possibilities of purification. In other 
words, the primary purpose of the auxiliary blowdown 
is to keep the priming to such a point that the capacity 
of the steam purifier is never exceeded. This is a good 
procedure with many purifiers that have a_ limiting 
capacity. 

There are, however, possibilities where this procedure 
would not be practical. In cases where, for instance, 
the boiler is run at low ratings, as, say, during the 
night, and the concentrations are allowed to build up to 
a high point. If the boiler is in this condition and a 



















































































| | | y 
| | | Beyond range | | | 
260 Ca ae cs: tiaiat te othrolling’ ay _ - 
| ca/orimeter 
240 6 | 7 4 a Ge I = 
200 5 
E 
1809 3 
© 160.4 516 
] hoe 
“1402 Fl4 
= a Oo 
2. 5.8 
5 120: 3512 - 
oOo = ® 1 
~ 100, sid L 
Cc c oO | 
S apoot il | 
8 “ 2 ; ey; ] f Ty Slnnad / 
a 4 } | | A | 
” 60 S$ 6 L —j— |} Fr + 4 
~ | | = | | 
































6 12 16 20 24 
Observations (Five minutes intervals) 
Fig. 3—Chart shows variations in water level and per 
cent moisture in steam 


sudden increase in load takes place, the separator will 
become flooded before the automatic blowdown has had 
the chance to relieve the concentrations down to the 
desirable limit. 

Further study of the problem suggests that if a steam 
separator or steam purifier could be designed with unlim- 
ited capacity, then the entire blowdown could be taken 
through the purifier without the use of the auxiliary 
blowoff line. Because of the high capacity of the sep- 
arator previously referred to, it has been used success- 
fully for this purpose. In this connection it was found 
that the capacity of the separator is limited only by the 
capacity of the trap draining it. In this way a closer 
regulation of concentrations may be had without the 
use of additional automatic blowdown valves and make 
the entire process automatic and simple. 

A chart taken from the trap discharge of such a sep- 
arator is shown in Fig. 2. This illustrates qualitatively 
when priming is most severe. Calorimeter tests made 
during discharge of this character indicate practically dry 
steam. 

Another advantage of the external receiver type of 
separator is that it would take care of a high water con- 
dition that cannot be handled by internal devices. A 
high water condition is not infrequent and many times 
not due to faulty operation. I have been on tests where 
the boilers have been operated at comparatively high 
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ratings. With the type of boiler in use, the normal 
water level was maintained, but with a drop off of load 
the level in the gage glass dropped, which resulted in 
automatic feeding of the feed water. When the load 
picked up again, which was quite rapidly, the water tilled 
the gage glass, resulting in violent priming over an ex 
tended period, as indicated by the chart, Pig. 3. Such 
a condition, it will be noticed, extends over rather lengthy 
periods and may occur even when the water is not sus 
ceptible to priming so that ample capacity of steam 
purification is necessary in order to prevent excessive 
moisture from carrying over into the steam lines even 
though the concentrations are below the priming point. 

It is therefore evident that automatic control of blow 
downs and best possible insurance against moisture in 
steam at all times both from high water and from prim 
ing, make it necessary that a high-capacity separator be 
used. It 1s because of the high capacity and efficiency of 
the receiver type of separator that [| have been prompted 
to make these comments. 

It would be interesting to have data from a plant where 
Mr. Hughes’ method of automatic blowdown has been in 
practical operation. i 


kX. Joos, 
Philadelphia, Pa. 


Cochrane Corporation. 


xk x 
Answers to “What Do You Know?” 
Questions 


N THE August 23 issue the answers to Questions 9 
and 10 in the “What 


have been amplified. 


column could 
The answer to Question 9 in re 


Do You Know 2” 


gard to cutting gage glass is sufficient provided ordinary 
tubing is used. However, in many cases Pyrex glass 
tubing is used for gage glasses. The method of cutting 
ordinary tubing is inetfective for Pyrex, as | had occasion 
to try it at one time. .\lthough it was difficult to do, a 
notch was filed all around the circumference. A flame 
of a small blow-torch was then applied at the scratched 
portion, and when = sufficiently heated the tubing was 
firmly grasped and bumped gently against the corner of 
the work bench. The break took place 4-in. from the 
heated and scratched portion. Effective cutting of such 
glass is done by wrapping thin resistance wire around the 
tubing where it is desired to have it cut, being careful 
not to have the wires touch, and then heating the wire to 
incandescence by means of an electric current. The cur- 
rent is then shut off, the wire removed and a drop of 
water placed on the heated portion of the tubing. A 
gentle tap against the work bench gives a clean break at 
the place where the wire has been wrapped. This 
method has been found to be etfective every time [ have 
had occasion to cut Pyrex tubing, producing a clean and 
a neat break in each case. 

With regard to Question 10 about the power consumed 
by a fan in handling hot or cold air in connection with 
heating coils, it might have been stated that additional 
saving in power is realized by placing the fan ahead of 
the coils, owing to a smaller fan being required. In 
such installations some of the kinetic energy of the air is 
utilized in overcoming the resistance of the coils instead 
of being wasted, as most of it is if the fan is placed back 
of the coils. This has been realized and applied in the 
present Franklin automobile. The older models all had 
large Sirocco fans placed behind the engines, wasting all 
the kinetic energy of the air on the discharge ends. The 
present models have much smaller fans placed in front 
of the engines, thus utilizing the power available from 
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the discharge in a form of kinetic energy to overcome the 
resistance in passing over the finned cylinder surface. 
[t is well known that the cooling is equally as effective, 
if not better, in the present models than by the older 
ones, besides much less power is used. The same prin- 
ciples apply to fans with heating coils. 
State College, Pa. A. j. 


* re * * 


NICHOLAS. 


Wet and Dry Compression 


EFERRING to the editorial in the April 19 issue of 

Power, entitled “Why Not Follow Theory?” | be- 
lieve the s tbject of wet and dry compression in ammonia 
compresso_s could stand a good airing. 

There are in my opinion two ways of producing wet 
compression. One is to pull over enough liquor from 
the evaporating coils to keep the temperature of com- 
pression down, and the other is to inject liquor into the 
compressor during the compression stroke for the same 
purpose. The former method produces an indicator dia- 
yram showing a lower consumption of power, but the 
volumetric efficiency of the compressor is greatly im- 
paired. I have not yet been able to determine the merits 
of the second method for lack of such a compressor or 
for lack of time to construct injectors. Operating dry, 
however, shows the compressor to be consuming con- 
siderably more power, but its efficiency is greatly in- 
creased. 

Perhaps an engineer will come forward with some 
diagram taken from a compressor using injection. — It 
would be interesting to see how closely this injection 
can be controlled to produce a diagram showing mini- 
mum power consumption and a high volumetric efficiency. 

Vhere is no doubt that a compressor pulling over large 
quantities of liquor from the suction line is working un- 
economically, for the re-expansion of some of this liquor 
in the eylinder reduces its volumetric efficiency. 

If, on the other hand, the expansion valves are pinched 
down to a point where the gas returns dry, or about 100 
per cent in quality, to the compressor, the capacity of the 
evaporating coils will be reduced. This condition arises 
from the fact that some or all of the coils are not receiv- 
ing all the liquor of which they are capable, with the re- 
sult that capacity, or evaporating area, is lost. The gases 
nught even come overly supheated, and this would result 
in high discharge temperatures, particularly if the back 
pressure was Minding a happy medium between 
these two extremes is by no means easy when operating 


low. 


about 200 expansion valves, as in the case in the plant 
under my charge. Trying to find the particular valves 
that are open too much wears out the men. There exists 
the opinion among some engineers that high discharge 
temperatures are accompanied by decomposition of am- 
mouia, thereby fouline the condensers with inert gases 
and directly causing the loss of the ammonia charge. 
The wet advocates also argue that the suction gas, when 
coming in contact with the hot cylinder walls of the com 
pressor, will immediately take on heat and expand, caus- 
ing even a greater loss of volumetric efficiency than 
when the compressor is working cold. They further sub 
stantiate their claims by pointing out the additional pres- 
sure rise, due to the heat of compression and the power 
required to overcome this. 

The “drys” for their part say that the additional volu- 
metric efficiency obtained more than offsets the additional 
power required. Further, a hot compressor will suc 
cessfully operate with metallic packing reducing rod frie- 
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tion to a minimum, while a cold rod will not only con- 
sume power. but will be the cause of considerable loss 
of ammonia. They also claim that ammonia, if reason- 
ably pure, will not decompose at temperatures under 300 
deg. F. 

Thus we have a variety of conflicting opinions which 
{ am sure refrigerating engineers would like to see dis- 
cussed by some authority in these columns. If [I am 
correct in my views on dry compression, the discussion 
should bring about a marked economy in plants that are 
still operating wet, always provided these plants are re- 
modeled to operate dry. 

Of course all modern plants follow dry compression, 
but there are many old ones operating with wet gas. 

W. G. ScuMIpr. 
Suenos Aires, Argentine, S. A. 


The High Cost of Cheap Oil-Engine 
O perators 


HE articles by A. W. Newell and W. P. Gibson, 

which appeared in the June 28 and Aug. 9 issues 
respectively, on “The High Cost of Cheap Oil-Engine 
Operators,” are in direct accord with my opinion regard- 
ing oil-engine troubles. During the last eight years as 
traveling engineer for two of the largest oil-engine manu- 
facturers in this country, I have found that nine-tenths 
of oil-engine troubles are due to faulty operation by 
incompetent operators. It is indeed strange why the 
owner of an oil-engine plant, representing an investment 
of from $20,000 to $100,000 or more, will entrust it to 
a man whom he wouldn't allow to drive a $2,000 auto- 
mobile across the street. However, this is frequently 
the case. 

Because of the heavy construction and apparent sim- 
plicity of a well-made oil engine, many people believe 
that it needs no attention whatever and can be operated 
hy anyone. The result is, we find the oil engine in many 
cases struggling under the most trying conditions in the 
hands of the poorest kind of operators. When trouble 
develops. regardless of what the condition may be, the 
operator is seldom questioned concerning the situation 
and often never taken into consideration at all, but the 
engine is almost always sure to be condemned and the 
manufacturer severely criticized. 

[ was once called upon to locate trouble on a four- 
cylinder two-stroke-cycle oil-engine of the low-pressure 
type, direct connected to an alternating-current generator. 
The customer’s complaint was that he had bought an 
inferior engine which would not develop its rated horse- 


power. His operator reported that cylinders Nos. 1, 2 
and + ran abnormally hot under load, while No. 3 was 
always “nice and cool.” Upon investigation IT found 


No. 3 cylinder dead, owing to a broken valve in the 
corresponding fuel-injection pump. 

It seems ridiculous that the operator in charge of an 
oil engine of this size was absolutely ignorant of the 
fact that the cold cylinder was cut out and the engine 
was trying to carry the load on three cylinders. This 
is one of the many similar instances | have encountered 
where the oil engine has been condemned on account of 
an incompetent operator. Had this engine been in charge 
of a good engineer, the trouble would have been imme- 
diately located and checked, thus saving much unnecessary 
trouble and many expensive delays. 

Anderson, Ind. 1). 
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Bethlehem Torque Amplifier 


A device for controlling accurately with a small ex- 


penditure of energy various types of mechanical motions 


HE Bethlehem mechanical torque 

amplifier (Nieman patents) recently 
leveloped by the Bethlehem Steel Co., 
sethlehem, Pa., is a mechanism pro 
vided with a control shaft at one end 
ind a work shaft at the other, the control 
haft requiring only a feeble torque to 
operate it in either direction, while the 
work shaft yields a torque of sufficient 
imount to accomplish any purpose de- 
sired, at the same time accurately fol 


the drums through actuation of the con 
trol shaft, this frictional contact causing 
the friction bands to exert pressure 
the work shaft. The force applied to 
the control shaft thus enhanced, 
amplified, when it reaches the work 
shaft by the extent to which the bands 
are urged forward because of their 
frictional contact with the rotating 
drums. 

In its simplest form the amplifier 1s 


on 
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lowing the control shaft in all its shown in Fig. 1. Two oppositely ro 
angular movements. ity broad purpose tating drums «1, 8, are driven by a 
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Fig. 1—Simple form of 
torque amplifier 


is to perform the functions of an elec- 
trical or hydraulic servo-motor, but so 


different are its operating character- 
istics that it should be considered as 
in entirely new type of control ap- 


paratus. 

There are three elements to the torque 
amplifier: “work shaft,” “control shaft” 
and “drive shaft.” The drive shaft 
driven by any outside source of power, 
such as an electric motor, and revolves 
continuously in one direction, a single 
motor being capable of operating a num- 
ber different amplifiers whose op- 

is entirely independent. The 
control shaft ts actuated by any mechan- 
ical manual control means, by 
uch weak forces can be delivered 
through electrical recording instruments 
or telemetric transmission — systems. 
The work shaft is directly coupled to 


Is 


of 
eration 
or or 


as 


the work to be done, as for instance 
the elevating or training gears of a 
un, a ship’s rudder or the steering 
heel of an automobile. The control 


haft can be freely revolved in either 
lirection, with only a small amount of 
effort; the work shaft maintains at all 
times its angular synchronism with the 
‘ontrol shaft, and in addition exerts 
t heavy torque to overcome outside re 
istance. 

Fundamentally, the torque amplifier 
‘consists of two oppositely rotating 
lrums provided with friction bands 
which may be brought into contact with 
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ig. Zz —Section VV 
through Fig. 1 





VV Fig. 3—Longitudinal 
section through Fig. 1 
motor, not shown, through gears in- 
tegral with the respective drums; C 
is the control shaft and PD the work 
shaft. Fig. 2 is a section through Fig. 


1 at the line M-/7 and viewed in the 
direction of the arrows; while Fig. 3 
is a longitudinal section through both 
drums. The control shaft C con 
centric with work shaft D and is sup 
ported by a socket bearing in D. In 
tegral with C is the forked control arm 
FE which passes through a hole in the 
side of hollow shaft PD, the size of this 
hole being sufficient for clearance and 
to allow a considerable angular move 
ment of C in relation to D. Keyed to 1) 
is work arm /’, also forked. 

The friction bands G and H fit inside 
the drums 4 and B, respectively. These 
bands have sockets at each end, 
socket of each band engaging with a 
stud on the work arm F, the socket at 
the other end of each band engaging 
with the respective ends of the control 
arm /:. The bands are disposed in op 
posite directions in the two drums so 


is 


one 


that in each drum the band extends 
from the control arm around to the 
work arm in the direction of rotation 
of that drum. It follows that if the 


control arm is revolved in a given di 
rection it will expand and tighten the 
band which lies in the drum rotating 
in the direction of the movement given 
to the control shaft, at the same time 
contracting and loosening the band in 


the opposite drum; thererore, the work 
arm, the frictional engage 
ment of the band in one of the drums, 
is pushed around by that band in the 
direction of the drum’s rotation. 

The action of the work arm in fol 
lowing the movements of the control 
arm can be understood from the follow 
ing consideration: Observing — only 
drum #&, as shown in Fig. 2, if the con 
trol arm E is moved to the right by an 
infinitesimal amount, the band = which 
was originally barely in contact with 
the drum, now put into frictional 
engagement with it. This forces the 
end of the work arm also to the right, 
the movement of the work arm in this 
direction tending to loosen the band, 
so that when the work arm has fol 
lowed the control arm through exactly 
the same angle, the band again reaches 
the condition of being barely in contact 
with the drum. If the movement of 
the control arm is a continuous one 
to the right, then the work arm fol- 
lows continuously so that the tape is 
always maintained in bare frictional 
contact with the drum. 

For purposes where an amplification 
of 40 to 1 is not sufficient, the desired 
degree of amplification might be ob- 
tained by using a number of amplifiers 
in series, the work shaft of the first 
being connected to the control shaft of 


because ol 


is 

















Fig. 4—Light-duty type service 
amplifier 
the second amplifier, and so, on, the 
work shaft of the final amplifier pet 


forming the required work. 

Possible uses of the torque amplifier 
include such a range as automobile and 
ship steering, gun turning, train, switch 
and signal control, control of steam 
systems, running of tower clocks, op 
erating valves, opening or revolving 
doors, metering devices, governors, 
various machine-tool mechanisms, etc. 
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Newand Improved KQUIPMENT 








Schutte & Koerting “Help- 
bringer” Control for 
Motor - Operated 
Reducing Valves 


O MAKE it possible to locate the 
control mechanism of its relay- 
controlled valves some distance from 
the point at which the reduced pressure 
is to be controlled, the Schutte & Koert 








make-and-break action that produces in- 
termittent applications of current to the 
motor on the main valve, closing or 


opening the valve to reduce or increase 


the flow of high-pressure steam until 
the pressure in the main has been re- 


established. 


A slight variation in reduced pres- 
sure causes immediate operation of the 
main-valve motor, but this operation is 
only momentary and just enough to 
open or close the valve a slight amount. 
The drums revolve so slowly that the 
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Votor-operated reducing valve 


ng Co. has recently brought out 
the “Helpbringer” control illustrated 
herewith. 

The control consists essentially of a 
pair of insulated contact drums 4 and B 
mounted on a vertical shaft and driven 
through the reducing gear C by a small 
high-speed motor which operates con- 
tinuously. The drums turn slowly, 
about 2 r.pm. A small pipe connects 
the low-pressure steam main to the 
diaphragm chamber D on the control 
panel, and variations in the pressure 
in the main are transmitted to the dia- 
phragm and the compound beam E rid- 
ing on the diaphragm and pivoted on 
knife-edges. A compensating spring F 
is used to balance excess pressure, and a 
sliding weight G permits adjustment of 
the beam. The floating end of the upper 
member of the beam carries an insulated 
finger that makes contact with the re- 
volving drums. Each drum is_ fitted 
with a = stationary-brush contact con- 
nected through relays to the main valve 
motor. When the floating lever makes 
contact with the points on the upper or 
lower drum, due to increase or decrease 
in the pressure in the main, there is a 
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conth relay and control panel 


( 


main valve-motor circuit 1s broken part 
of the time and the pressure in the main 
has a chance to re-establish itself. The 


other words, the main valve would be 
opened or closed a slight amount and 
the operator would observe the effect on 
the reduced pressure, further opening 
or closing being made only if neces- 
sary. This feature tends to eliminate 
“hunting” action. 

The valves used with this control are 
available in globe, angle and_ offset 
bodies. Limit switches in the electrical 
circuit are used to safeguard the valve 
against damage from jamming the disk 
on the seat. An additional safeguard 
is a flexible coupling on the spindle. 





Oster No. 414 Power Boy 


HE Oster Co., Cleveland, Ohio, 

has recently extended its line of 
pipe-threading machines by the addition 
of the 4-in. portable pipe threader shown 
in the illustration. 

‘The new machine, which is known as 
the No. 414 Oster Power Boy, is de- 
signed to handle all sizes of pipe from 
\- .9 4-in. and to drive geared die stocks 
from 43- to 12-in. by means of an 
auxiliary drive shaft. In addition, any 
square-end or roller-type pipe cutter 
of 2-in. capacity can also be driven. The 
driving power is furnished by a 4-hp. 
universal motor and a two-speed trans- 
mission is also used. A gear-shift lever 
on the side of the machine permits veady 
change of speeds to suit the various 
sizes of pipe. 

The pipe to be threaded is held sta- 
tionary in a three-jaw_ self-centering 
chuck, and the pipe tools are turned by 

















Portable pipe threader for sises up to 4-inch 


object of the intermittent action is to 
duplicate as nearly as possible the steps 
that would normally be made in manu- 
ally controlling a reducing valve: in 


the driving arms. Self-centering uni- 
versal guides are also provided in the 
rear of the machine to assist the front 
chuck in centering long lengths of pipe. 
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SyANDARDS OF THE HypRAULIC SOCIETY, 
Fourth Edition, 80 pp. 83 in. x 11 in. 
Price 50 cents. 

[he standards recommended by The 
Hiydraulic Society are published as a 
service to both manufacturer and users 
ol reciprocating and centrifugal pumps. 
lt contains definitions, terms and prac- 
tices relating to their use and manu- 
facture as well as commercial and tech- 
nical engineering data. 

Standard methods of pump testing are 
given in extracts from the A.S.M.E. 
Power Test Code on reciprocating and 
centrifugal pumps. Included are in- 
structions on the installation and opera- 
tion of both types of pumps. 

——_>——_—_ 

MeETHODS OF THE CHEMISTS OF THE 
UNITED STATES STEEL CORPORATION 
FOR THE SAMPLING AND ANALYSIS OF 
GASES. Published and sold by the Car- 
negie Steel Company, Bureau of In- 
struction, Pittsburgh. Paper; 6 x 9 
inches; 187 pages; 25 illustrations. 
Price, $2. 

This book, the result of more than 
two years’ work of a committee com- 
posed of the chief chemists of the sub- 
sidiary companies of the United States 
Steel Corporation, is designed to serve 
the needs of the chemists of this com- 
pany. It nevertheless contains much of 
interest to those who have but a limited 
knowledge of chemistry. The book 
divided into four parts dealing with dif- 
ferent phases of gas work as follows: 

Part I is devoted to apparatus, re- 
agents and absorbing solutions. In it 
are found a discussion of the sources of 
error in gas analysis, a detailed descrip- 
tion of the construction, operation and 
care of the new apparatus, and a sec- 
tion on the preparation and properties 
of reagents and solutions used in gas 
analysis. This part of the book prob- 
ably contains more of interest to the 
power-plant man than other portions of 
the book. 

Part II gives a detailed direction for 
the sampling and analysis of flue and 
chimney gases, blast-furnace gas, pro- 
lucer gas, by-product coke-oven gas, 
il gas, flue gas, natural gas, mixtures 
of natural and coke-oven gas, and mine 
A special portable apparatus of 
he Orsat type for flue-gas analysis is 
scribed. 

Part III deals with the miscellaneous 

determinations that cannot be made with 

the regular gas analysis apparatus. 

Part IV deals with the measurement 
of gases, calculation of volumes 

ler different conditions, and a num- 

of problems presented by the com- 
hustion of gases. This is followed by 
appendix in which are some twelve 
bles that give the specific gravity, the 
ight per cubic foot, B.t.u. values, and 
specific heat of gases under the 
ndard conditions selected, the prop- 


is 


gas 








erties of water vapor, practice for 
the correction of observed calorimeter 
readings and a long list of conversion 
factors. 

——_—~>———_——— 


CoMMERCIAL YEAR Book — Volume I 
—A statistical review of business and 
industrial conditions in the United 
States and for seventy foreign coun- 
tries during and prior to 1926— 
Bureau of Foreign and Domestic 
Commerce, Department of Commerce 
—Superintendent of Documents, Gov- 
ernment Printing Office, Washington, 
D.C. Cloth 6x9 inches, pp. 675. 
Price $1 per volume. 

As a reflection of the greatly increased 
sale of the last issue of this Year Book, 
the present issue is in two volumes. 
Vol. I contains detailed information con- 
cerning business conditions in the United 
States, while Vol. Il, yet to be issued, 
contains similar though in somewhat less 
detail, for almost seventy foreign coun- 
tries and for the non-contiguous terri- 
tories of the United States. 

Production and distribution in the 
United States both established new high 
records in 1926. Business has been ex 
panding ever since the middle of 1922, 
and the great activity during the pasi 
vear was distributed to almost all lines 
of production. Manufacturing output 
rose to a new high level; mineral pro- 
duction showed an even greater expan- 
sion, and railroad traffic was larger than 
any previous year. Crop production also 
increased, but farm prices were lower 
than in 1925. The basic reason for the 
general expansion of business has been 
the increasing efficiency of both industry 
and trade. 

The Year Book covers the operations 
of the various branches of business and 
industry in great detail, and should be a 
part of every executive’s library. 

——_ 


Exports, IMPorTS AND CONCESSIONS 
OF THE SovieT Union. Here is a book, 
printed in Russia, that is particularly 
remarkable in that it has been printed 
in four languages with the object of 
providing foreign business men with an 
idea as to foreign trade and concession 
affairs in the Soviet Union. 

In the general section are articles de- 
signed to provide an idea on the devel- 
opment of the monetary system of the 
Union, the organization and nature of 
its foreign trade, the financing of its 
imports and exports. There are sections 
devoted to exports, to imports, to con- 
cession enterprises and to general in- 
formation. 

In the import section, data are provided 
for the foreign exporter on the com- 
modities of which the Union is in need. 

The volume is obtainable from the 
Amtorg Trading Corp., 165 Broadway. 
New York City. 
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PuMPING CuHiIcaco’s WATER—Seventv 
five years of water-works history are 
epitomized in the history of the Chicago 
water-works system, as told in a leaflet 
issued by the De Laval Steam Turbine 
Co. in connection with the annual meet- 
ing at Chicago of the American Water 
Works Association. 

Beginning with a vertical, single- 
acting, condensing steam engine of 
eight million gallons daily capacity in 
1853, the system has grown until it now 
approximates a daily capacity of one 
billion gallons per day, of which more 
than one-half is supplied by fourteen 


De Laval centrifugal pumps, all ex- 
cept four of which are driven’ by 


De Laval geared turbines. The steadily 
improving economy of this type of 
pumping unit is indicated by the fact 
that two 60 million gallon per day units 
which were tested in 1922 developed on 
test a duty of 154.36 million foot-pounds 
per thousand pounds of steam, while two 
similar units tested in 1924 developed 
172 million foot-pounds per thousand 
pounds of steam, and two units of the 
same capacity tested in 1926 gave 191.3 
million foot-pounds per thousand pounds 
of steam. All these units received steam 
at a pressure of 175 Ib. per square inch, 
with 150 deg. F. superheat. The four 
75 million gallons per day De Laval 
geared turbine units now being built tor 
the William Hale Thompson Station are 
guaranteed to develop duties of 203,500,- 
000 ft.-lb. per thousand pounds of steam. 
These very high duties, together with 
the small weight and size of the geared- 
turbine-driven pump and the consequent 
small cost of buildings and foundations, 
have caused it to sweep aside almost en- 
tirely the triple-expansion reciprocating 


pump, which for so many years held 
the field unchallenged. 
naninlenen 
Press Buivtetin’ Series No. 10, 


ILLINOIS PETROLEUM, will soon be issued 
from the press by the State Geological 
Survey at Urbana, Illinois. In this issue 
of Illinois Petroleum the structure of the 
Centralia and Sandoval oil fields, in 
parts of Marion, Clinton and Washing- 
ton counties, Illinois, described in 
detail with a view to establishing a rela 
tion between it and oil production. The 
paper is accompanied by structure maps 
and cross sections. Attention is also 
called in this publication to a new pro- 
ducing horizon in Wabash County, 
which has just recently been discovered 
by deep drilling. As long as copies are 
available, they may be secured for 25 
cents by addressing the Chief, State 
Geological Survey, Urbana, Tlinois. 


is 


——_ 


STEAMBOAT INSPECTION RULEs, 
Rivers—The Department of Commerce, 
Steamboat Inspection Service, has pub- 
lished the edition of March 23, 1927, 
containing steamboat inspection § rules 
and regulations for rivers as amended 
by the board meeting of Jan., 1927, 
and by the executive committee of the 
board at the meeting of Oct. 19 and 20, 
1926. The edition also contains a list 
of all approved vessel equipments. 
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Karth’s. Heat Better, Cheaper 
Power of Future 
lapping the interior of the earth 
for heat, and as a result power, will 
ultimately place the burning of coal 
unong antiquated practices of a primi- 
tive industrial civilization, according 
to the somewhat revolutionary proposal 
et forth by John L. Hodgson, who 
iddressed a meeting of the British As- 
ociation for the Advancement of Sci- 
ence in session at Leeds, England, Sep- 

tember 2 

Mr. Hodgson has estimated that the 
heat content of the earth is approxt- 
mately thirty-one million times greater 
than that stored in the earth’s available 
coal. It is necessary, he stated, to find 
in economical method of boring one 
of two types of holes, one of which 
vould be thirty miles deep, the other 
live, for it is not the scientist’s plan 
to make use of hot geysers or to “har- 
ness volcanos,” although these means 
are followed to a limited extent in 
California, Teceland and Italy. It its 
proposed rather to pierce the earth’s 
crust and let the hot rock at a great 
depth turn water into steam. At a 
depth of twenty miles or more a tem- 
perature of at least 1,600 deg. F. pre- 
vails, he said. Here lies one “heat 
mine” of the future. 


Eropinc ALUMINUM ALLOY 


lhe thirty-mile hole proposed by Mr. 
Hodgson would be only a foot in diam- 
eter and is intended to reach regions 
of very high temperature. It would 
be sunk by methods similar to those 
adopted in California at Big Sulphur 
Creek, where hot geysers were tapped. 
Human labor is out of the question, 
hecause of the intense heat. The hole 
vould be made by an eroding aluminum 
alloy melted by electricity and circulated 
by heated compressed air. An alloy 
to offset a rock pressure of more than 
250,000 Ib, to the square inch would be 
necessary. 

Such a hole would produce more than 
4000 hp., even if the heat were used 
with only 20 per cent efficiency. A 
boiler to utilize the steam thus gene 
rated would cost $200,000, figured on 
its initial cost and amortization in 
twenty years. 


SECOND Tyre By LAnor 


lor lower temperatures Mr. Hodgson 
proposed his second type of boring con 
sisting of two vertical shafts each five 
miles deep and connected by horizontal 
passages thirty miles long. \t this 
lepth rock temperatures of between 400 
ind 450 deg. I. prevail. For the first 
thousand years such a bore would yield 
+500 hp 

This theory expounded by Sir Charles 
Parson has met with severe criticism. 
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This second type of boring would 
be dug by laborers wearing heat-proot 
suits into which dry, cold air would 
be pumped from liquid air containers. 

According to Mr. Hodgson, tapping 
the earth’s heat would make possible 
“warming of soils to increase the crop 
yield and production of power for 
pumping water for irrigation or for 
manufacturing,” 


—_->- — 


Albert A. Cary, Consulting 
Mechanical Engineer, Dies 

Following several months of illness, 

\lbert A. Cary, of New York City, 


consulting engineer for many years, 

















Albert #4, Cary 


and one of the early members of Ameri- 
can Society of Mechanical Engineers, 
died Sept. 6 at his residence 325 West 
93d Street. 


Jornep A.S.M.E. 1n ’89 


Mr. Cary was born in 1859, After 
attending a preparatory academy, he 
entered Worcester Polytechnic, and 
upon graduation he began his mechani- 
cal engineering career with an appren- 
ticeship in the Cary Spring Works, 
New York City, in the late 70’s. Fol- 
lowing that association, Mr. Cary was 
connected with the firm of Abendroth 
& Root, manufacturers of boilers, Cliff 
Street. For the last 35 years he has 
been active in consulting capacity, with 
offices at 95 Liberty St., New York 
City. Boiler testing and plant investi- 
gations were his specialties. 

Mr. Cary became a member of the 
\merican Society of Mechanical Engi- 
ners in 1889 and was a regular attendant 
at all local and annual meetings. 


Honors Opening of Edison’s 
Pearl Street Plant 


Commemorating the opening of the 
Pearl Street plant of the New York 
Edison Co., forty-five years ago, Dr. 
John William Lieb, vice-president and 
general manager of the company, placed 
a wreath on the tablet marking the site 
in Pearl Street, New York, Sept. 3 
Men who were associated with Mr. 
Edison in the industry’s early days were 
present. , 

Dr. Lieb worked with the inventor in 
designing and building the station at 
267 Pearl St., where began the industry 
which is capitalized in this country 2! 
nearly $20,000,000,000 and employs more 
than 1,000,000 persons. 

At 3 p.m., Sept. 4, 1882, Mr. Edison 
turned the switch putting the plant in 
operation. He had on a white high 
crowned derby and collarless shirt, hav 
ing discarded collar and tie and a long 
frock coat so that he might work. The 
plant ran fourteen months without in- 
terruption, during which time the num- 
ber of lights on the circuit increased 
from 5,500 to 12,732. There were 508 
customers. 

Edison labored untiringly, according 
to Dr. Lieb, working with the laborers 
building the station and installing equip 
ment. He had invented the incandescent 
lamp and the electrical generator which 
supplies the current, perfected a system 
of wiring by which one lamp could be 
turned out without affecting the others, 
and built necessary switching mechan- 
isms and the electric meter. 


“RECALLING THOSE Days” 


Recalling those days, Mr. Edison once 
said: “When we put down the tubes 
in the lower part of New York, in the 
streets, we kept a big stock of them 
in the cellar of the station at Pear! 
Street. As [ was on duty all the time 
| would take a nap of an hour o1 
so in the daytime—anytime—and I used 
to sleep on those tubes in the cellar. 
Two men were testing there and both 
died of diphtheria caught in the cellar, 
which was cold and damp. It never 
affected me.” 


—_>—_—_ 


Investigating Flathead River 

Members of the committee for alloca- 
tion of waters of the Columbia River 
basin are in Kalispell, Mont., to investi- 
gate the possibilities of storage of the 
waters of the south fork of the Flathead 
River. 

Included in the engineering group 
are State Engineer Heidel, of Montana; 
C. FE. Carter, of Idaho; R. K. Tiffany, 
of Washington; G. L. Parker, of the 
United States Geological Survey, and 
O. L. Waller, engineering department 
of the Washington State College. 
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Dallas Installs Refrigerating 
Pipe Line System 


\n important phase in the refrigera- 
ion development of Dallas, Tex., was 
naugurated Sept. 3, by the granting of 
in exclusive twenty-year franchise to 
', O. Stevenson for the installation and 
inaintenance of a refrigerating pipe-line 
ystem, using liquid ammonia as a re- 
irigerant. 

Under the terms of the franchise con- 
truction and operation of the plant are 
uaranteed within twelve months, and 

e construction of other units and ex- 
ensions as directed by the city com- 
ission each year following. 

Construction the first unit 
nd the laying of one mile of main lines 
nd many laterals in the business dis- 
rict to supply refrigeration to restau- 

ints, hotels and clubs, will total more 
han $500,000, it is reported. According 
to plan the lines will be extended into 
the residential districts for service in 
the home. 


costs ol 


City CoNTROLLING RATES, GETS 
4 Per Cent Pius TAXEs 

It is stated that the charge for the 
refrigerant will be $6.25 a ton delivered 
to meters at the door of the consumer’s 
premises. By a ton of refrigerant, the 
franchise points out, is meant the 
amount of refrigerant necessary to con- 
vert one ton of water at 32 deg. F. into 
ice at the same temperature. The rate- 
making features of the franchise, how- 
ever, will be in the hands of the city 
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supervisor of public utilities, and the 
city will receive 4+ per cent of the gross 
returns in addition to regular taxes. 





Arizona Edison Plans Gila 
River Development 


The Arizona Edison Co., of Douglas, 
Ariz., has applied to the Federal Power 
Commission for a preliminary permit 
covering a project on the Gila River 
in Graham and Greenlee Counties. It 
is proposed to erect a dam 260 ft. high 
and 1,700 it. long. It is estimated that 
19,000 hp. can be made available. 

The application cannot be considered 
at this time because of the act of 
March 4, suspending consideration of 
any applications in the Colorado River 
Basin. 


Reports on Savannah River 
Power Application 


The chief of engineers has reported 
to the -Federal Power Commission on 
the application of the Savannah River 
ower Co. for a license covering the 
Clarke Hill site on the Savannah River 
It is proposed to develop 35,000 hp. of 
primary power, but 120,000 hp. will be 
installed. 

It is understood that the report 
recommends the issuance of the license 
with the ordinary conditions providing 
for the protection of navigation. 




















Unfinished Rio das Pedras Dam, 


Which Is Eighty Feet in Height 


and Fiz cS Hundri d Fi et lil I ength 


\n important and unusual hydro-electric 


elopment is being pushed to completion 


Sao Paulo, Brazil. At the foot of the 
rra do Mar, between Sao Paulo and 
ntos, the Sao Paulo Tramway, Light & 


wer Co.., Ltd., has recently 
power plant, through the 


constructed 


utilization of 


water from rivers flowing westward from 
the Serra, which have been dammed and 
their flow turned back across the water 
shed at Cubatao where an effective head of 
2.200 ft. is available. The above view is 
of the dam made to create a reservoir for 
the penstocks. 
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Paul Hecht, Westinghouse 
M. E., Wins Promotion 


The appointment of Paul Hecht, me- 
chanical engineer of the South Phila- 
delphia Works of the Westinghouse 
Electric & Manufacturing Co., as assist- 
ant to the vice-president, has just been 
announced by H. T. Herr, vice-president 
of the company. 

Mr. Hecht was first employed by the 
Westinghouse Machine Co. in 1905, his 

















Paul Hecht 


activities being assigned to the produc- 
tion department. In 1906 he was trans- 
ferred to the contract manager's depart 
ment, and in 1907 to the sales depart 
ment, where he remained until 1914, 
when he joined the Export Co. now the 
Westinghouse International Co. In that 
capacity he headed up sales negotiations 
of machine works apparatus. 

In 1916 he became employed in the de 
partment of price and estimating, and im 
1920 moved to the South Philadelphia 
Works for similar duties. He carried 
on this work, besides many special serv- 
ices, until his recent appointment. 

During twenty-two years of service 
Mr. Hecht has traveled widely in Ger 
many, Great Britain and Belgium. He 
was the executive in charge under the 
vice-president of erecting the new tur 
bine blade shop and the transferring of 
the blading activities from East Pitts 
burgh to South Philadelphia. He is a 
member of the American Management 
Association, the Philadelphia Chamber 
of Commerce and the American Society 
of Mechanical Engineers. 

———— 


New England Water Works 
Association To Meet 


For the first time in several years 
Boston is to be the scene of the annual 


convention—the 46th—of the New 
England Water Works Association. 
The Hotel Statler has been chosen a: 


convention headquarters. 

The preliminary program shows an 
imposing array of papers to be pre 
sented during the sessions—Sept. 13-106. 
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New Unit In Operation for 
West Texas Utilities 
Operation of the first unit of 8,000 hp. 
the new steam-driven electric plant 
of the West Texas Utilities Co. at San 
he plant 

igned to have ultimate capacity of 
(000 hor sepower., 
(ther units will be installed as soon as 
demand for power in the territory 
contiguous to San Angelo shall be de- 
eloped, and this indicates that construc 
tion will not be long delaved on addi 
tional units, as power for the oil field 
communities of the Pecos River region 
is being supplied largely from this plant, 
and the oil field demand is rapidly 
growing. 

The San Angelo plant is said to be 
one of the most modern in the South 
west. The building is designed to per- 
init the addition of other units upon 
foundations already in place. The plant 
is located on the site of the old one, on 
the banks of the Concho River 


\nvelo, Texas, has begun. 


aaa 
Testing Materials Congress 
Meets at Amsterdam 


lhe International Congress for Test- 
inv Materials at Amsterdam, Holland, 
Sept. 12 to Sept. 17, will enjoy the 
co-operation on the subject of testing 
materials of experts of many nations. 

\t the general meetings of the Con 
or such prominent authorities will 
resent papers, including T. D. Lynch, 
lsast) Pittsburgh, Pa., “Materials Test 
ne as a Stimulus to Research’; A. 
\lesnager, Paris, “La Rupture des 
Professor Korber, Dusseldorf, 
‘Das Problem der Streckgronze,” and 
Doctor Rosenhain, England, “Plastic 
Deformation and Fracture of Metals.” 

lhe subjects to be treated at the Con- 
ere are divided in three sections, cov 
ering problems of metals, cement, con 
crete, stone and bricks and oils, rubber, 


solides” 


wood, ete 


Pa nee 
International Paper Leads 
The International Paper Co. is now 

apparently the largest stockholder in 

the New England Power Association, 
which is part of the Buffalo- Boston 
superpower system, according to figures 

circulated in Wall Street. The F. L. 

Carlisle-Northeastern Power Corpora 

tion interests hold second place. 


——_—_e-——- 
Switzerland Using More 
Water Power 


Plans for thirteen new water-powe! 


plants, with an aggregate capacity ol 
+.000 hp. have been approved by the 
Wiss government, and construction 


ork has already been begun. 


Phere 
re now 52 plants in the country with 
capacity of over 10,000 hp., and 27 
with over 20,000 hp. 

taken by the Vernavaz plant of the 

‘ral Railways in the Rhone Valley, 
which is of 115.600 hp. 

While the total 


lvecle 


The first place 


water-power of 
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Switzerland is estimated at some 4,000,- 
000 hp., so far little more than one-halt 
of it has been utilized, the total at the 
end of last year being but 2,241,000 hp. 


ANALYSIS OF DISTRIBUTION 


At that time there were some 6,900 
hydraulic power plants in the country. 
Five large new ones were completed 
during the year, tour others were en- 
larged, and seven were under construc- 
tion, 374,000 hp. being added. 

Oi the total capacity of 2,241,000 hp., 
private undertakings are utilizing 46 per 
cent, public undertakings 43 per cent 
and the Federal Railways 11 per cent. 
The Swiss hydro-electric plants yielded 
3,465,000,000 kw.-hr. in 1924 and 3,702,- 
000,000 in 1925 (the 1926 figures are 
as yet unavailable, but it is known that 
they will be higher). Of the power 
produced in 1925, 2,127,000,000  kw.- 
hr. was used for lighting, heating and 
motive power, 320,000,000 for tractive 
power, and 600,000,000 by the electro- 
metallurgical and chemical industry. 


—»—_—_———_ 


Arc WeEtper Roor Trusses, by H. H. 
Morse, published by the Linde Air 
Products Company. 17 pages, 8x11; 
bound in paper. 

This publication consists of a report 
of the design, development, fabrication 
and testing of a series of oxy-acetylene 
welded roof trusses of the Fink type. 
It is well illustrated and contains a 
large amount of the detailed calcula- 
tions involved in the design of trusses 
tested. It should be of great interest 
to consulting and designing engineers 
engaged in structural and welding 
work. 








Obituary 





FRANK ForRESTER THOMPSON, pro- 
fessor of electrical engineering at 
Rutgers University, died from a_ fall 
while a guest at the Hotel Coleman, 
Lewistown, Pa., Sept. 4. Professor 
Thompson was 57 years of age, and a 
graduate of Princeton University of 
the class of 1894. He was instructor 
of physics at Union College, Schenec- 
tady from 1897 to 1898, and instructor 
of electrical engineering at Pennsyl- 
vania State College from 1898 to 1901. 
From 1903 to 1906 he served as in- 
structor of electrical science at Rutgers 
and as assistant professor of physics 
from 1906 to 1908. Since 1908 he had 
heen professor for electrical engineering. 








Personal Mention 





R. L. Witson, works manager of the 
East Pittsburgh Works of the Westing- 
house Electric & Manufacturing Co., 
becomes assistant to vice-president and 
general manager. Mr. Wilson has been 
active in electrical engineering since 
joining Westinghouse in 1893. 
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J. M. Hippie, manager of the motor 
engineering department of the West 
inghouse Electric & Manufacturing Co. 
has been promoted to the position oi 
works manager. 


P. G. WeEL¥rorp has joined the Hamil 
ton Gear & Machine Co., Toronto, Ont., 
in the capacity of sales engineer. 


H. P. Cooper, mechanical enginees 
is now on the engineering statf of the 
Texas Power & Light Co., Dallas 
Texas. 

Porter Hurp has leit the employ ot 
the Niagara Ammonia Co., Niagar: 
Falls, N. Y., and is associated with the 
Surface Combustion Co., New York 
City. 

J. H. Owstey, mechanical engineei 
of Seattle, has completed a survey ifo1 
a power line that will connect the town 
of Morton with Tacoma’s hydro-elec 
tric plant and provide a light and power 
system for Morton. 


Amory R. Haynes, formerly chiei 
operator at the White River generatins 
station of the Puget Sound Power & 
Light Co., Dieringer, Wash., has be 
come electrical engineer of the light 
division of the Department of Public 
Utilities, City of Tacoma, Wash. 

W. CLarK, assistant engineer o! 
the Hydro-Electric Power Commission 
who has been in charge of the survey 
of Canadian power sites, recently re 
turned from a short trip to this country 
and is now engaged in investigating 
the power resources of the Montreal 
River. 


Wicevur H. Jupy, formerly chief en 
gineer for Bearium Bearings, Inc., is 
now in Buenos Aires, Argentina. M1 
Judy expects to remain in South Amer- 
ica for several years while engaged on 
several industrial engineering ente1 
prises. He may be reached at 1887 
Pedro Mendoza, Buenos Aires, At} 
gentina. 

C. P. Coucn has been made vice 
president and general manager of the 
Southern Ice & Utilities Co., according 
to announcements. Mr. Couch will 
make his headquarters in Dallas, Texas. 
Southern Ice & Utilities Co., whose 
general offices are at 520 Santa Fe 
Building, operates ice, ice cream, cream 
ery and cold storage plants in some 
forty cities and towns of Texas, Okla 
homa, Arkansas and Louisiana. 








Society Affairs 





Tue Boston Section, AMERICAN 
INSTITUTE OF ELECTRICAL ENGINEERS. 
will hold its first fall meeting with 
an inspection trip to the airplane car 
rier “Lexington” at the Fore Rivei 
Yard of the Bethlehem Shipbuilding 
Corp., Oct. 1. 


Tue MASSACHUSETTS CHAPTER OF 
rHE AMERICAN Society or HEaATIN« 
AND VENTILATING ENGINEERS will have 
the initial meetir’ of the season on 
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Monday, Oct. 3, and the regular 
monthly meetings on the first Monday 
of each month hereafter. 


Tue Boston Section, AMERICAN 
WeLpING Soctety, will probably hold 
its first meeting of the season on the 
last Friday of September at the rooms 
of the Affiliated Technical Societies of 
Boston, 715 Tremont Temple. De- 
tails concerning this meeting are not 
vet available, but a later notice will be 
sent to the members. 








Business Notes 





THe McGraw-HIiLe PusiisHine Co. 
announces the removal of its Washing- 
ton office, in the charge of Paul Wooton, 


from the Colorado Building to 1252 
B, C, D, National Press Building. 
THe Wave ENGINEERING Co., Los 


Angeles, Calif., handling products of the 
Lincoln Electric Co., Cleveland, Ohio, 
announces that the northern office has 
been removed from 69 Webster St., 
Oakland, to 533-539 Market St., San 
Francisco. 


Tue Foote Bros. GEAR & MACHINE 
Co., Chicago, has announced that H. V. 
Greenwood, formerly sales manager, of 
the Baldwin Chain Co., recently joined 
the sales organization of the company 
as Michigan district representative. Mr. 
Greenwood makes his headquarters in 
Chicago, but covers the State of Mich 
igan with the exception of the Detroit 
and Grand Rapids territory. 


Tue Trico Fuse MANUFACTURING 
Co., Milwaukee, announces an im- 
provement in its ferrule type renewable 
fuses. The improvement reduces the 
time spent in renewing fuses and elim 
inates all small loose parts. This is ac 
complished by a method of using spring 
retainers on the end caps to hold the 
end screws. There are now only two 
parts and the renewal element. The 
veneral design of the fuse requires the 
removal of only one cap when renew 


ing. 








Trade Catalogs 





WATER CONTROLLING APPARATUS—A 
123-page catalog on water-controlling 
ipparatus has been issued by the Rod 
ney Hunt Machine Co., Orange, Mass. 
In the first section of this catalog engi 
neering data are given on problems in 
hydraulics, such as discharge of gates 
and sluices, flow of through 
pipes, This material has been pre 
sented in a manner to assist both engi 
neers and laymen in selecting valves, 
and controlling The 
equipment described comprises timber 


Water 


etc. 


devices. 


gates 


and metal gates, gate hoists and floor 
stands for the control of valves and 
cates. 
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GEARED TURBINE GENERATOR UNITs. 
—“Geared Turbine Generator Units 75 
to 500 kw. for A.C. and D.C. Operation” 
is the subject of a new and attractive 
leaflet, No. 20,293, recently issued by 
the South Philadelphia Works of the 
Westinghouse Electric & Manufactur- 
ing Co. A number of photographs, 
showing the construction of these units, 
are included. 





Coming Conventions 


American Institute of Electrical En- 


gineers. EF, L, Hutchinson, secre- 
tary, 33 West 39th St., New York 
City. Pacific Coast convention at 
Del Monte, Calif., Sept 3-16. 

American Refractories Institute will 
hold its fall’ meeting Thursday, 
Sept. 15, at the Clifton Hotel, 
Niagara Falls, Canada, 


American Society of Heating & Venti- 
lating Engineers, hold general meet- 
ing in New York City, during 4th 
week in January; A. V. Hutchinson, 

29 W. 39th St., New York. 

American Society of Refrigerating 
Engineers, annual convention in 
New York, Dec. 5-7; W. H. Ross, 
sec., 37 W. 39th St., New York City. 

Water Works 


sec,, 


American Association. 


California Section, at San Jose, 
Oct. 5-S; Paul Kk. Magerstadt, 
sec., East Bay Water Co., Oak 
land; Central States Section will 
hold annual meeting at Akron, 
Ohio, Sept. 15-16; E. E. sjankson, 
sec., Union Bank Building, Pitts 
burgh. North Carolina Section, at 
Durham, Nov. 7-9; H. G. Baity, 
sec., Univ. North Carolina, Chapel 
Hill; Southwest Waterworks Asso 
ciation will meet at Hot Springs, 
Ark., Oct. 10; Lewis A. Quigley, 
sec., superintendent of City Water- 
works, Fort Worth, Tex. lowa 
Section, at Council Bluffs, Hotel 
Chieftain, Sept. 28-30; Jack J. 
Hinman, Jr., secretary, P.O. Box 


313, lowa City. 

American Socity of Mechanical Engi- 
neers, convention during week of 
Ne w York New 
City, Dee. 5-10; Calvin Rice, 
29 West 39th St., New York City 

American Welding Society, fall meet- 
ing at Book Cadillac Hotel, De- 
troit, Sept. 19-23. 

Association of Edison Mluminating 
Co's, convention at Colorado 
Springs, Col.; Sept. 26-30. 


Empire State Gas and Electric Asso- 
ciation, mecting at Lake Placid, 
N. ¥.; Get. €-7, 

National Association of Practical 
frigerating Engineers. EKighteenth 
annual convention and educational 
exhibition in Civie Convention Hall 
and headquarters Hotel Whitcomb, 
San Francisco, Calif., Nov. 29 to 
Dec. 2 Fox, 5707 W. Lake 
St., Chicago, Ill. 

National District Heating Association, 
annual meeting in May; D. L. Gus 
kill, sec. 112 West 4th St., Greer 
ville, Ohio. 

National Fuels Meeting, under the 
auspices of the Fuels Division of 
the American Society of Me 
chanical Engineers, will be held 
Oct. 10-13 at St. Louis, Mo. 

New York Power (National 
Exposition of Power and Me- 
chanical Engineering) will be held 
at the Grand Central Palace, New 
York Ctty, 5-10. \ddress 
inquiries to the International Kx- 
position Co., Grand Central Palace, 


Stoker Association, 
fall meeting at Buckwood Inn, 
Shawnee-on-Delaware, Pa Sept. 


26-2 


Power Show, York 


sec., 


Re- 


Show 


Manufacturers 
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combined 


BELT CONVEYOR 
615—This is a 


LINK 


No. 


catalog and practical textbook on belt 
conveyor drives and should find a wel 
come place in the library of the engineer 


who ha 


to design installations of 





Book. 


eeneral 


this 
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kind. Numerous diagrams of typical 
belt-conveyor installations and methods 
of driving are presented. A chapter on 
engineering suggestions is also included, 
which embraces a chart of vertical, hori- 
zontal and inclined distances, tables of 
data for the selection of the width and 
speed of belts for various capacities. 
horsepower required to drive, and ; 
number of typical problems in belt-coi 

veyor designs. . 








Fuel Prices 





COAL 
The following table shows the trend 


of the spot steam market in various 
coals, f.o.b. mines; mine run, except 
Pittsburgh gas slack: 
Bituminous Market Sept. 7 
(Net Tons) Quoting 1927 
Pool | New York.... $2. 50@$2,75 
Smokeless. Boston 1.ol 
Clearfield Boston 1.60@ 1.90 
Somerset Boston re ee 1.70@, 2.06 
Kanawha Columbus....... 1.75@ 2.00 
Hocking Columbus....... 2.00@ 2.25 
Pittsburgh Pittsburgh 1.90@ 2.00 
Pittsburgh gas 

slack Pittsburgh...... 1.35@ 1.60 
Franklin, Il CHICEEO. 6-00 2:0: 
Central, Ill Chicago 
Ind. 4th Vein CRIGGBO. «.«.60:6:0: as 
West Ky Louisville....... 2.00% 2.50 
S. E. Ky Louisville 1.40@ 1.75 
Big Seam sirmingham ; 1.60@ 2.00 

ross tons f.0. b. vessel, Hampton Roads. 
Anthracite 
(Gross Tons) 
Buckwheat No. 1 New York — 3.00@ 3.75 
Buckwheat No.l. Philadelphia... .. 3.00) 3.75 
Birdseye New York.... 1.50@ 1,75 


FUEL OIL 


New York—Sept. &, light oil, tank- 
car lots; 28@34 deg. Baumé, 5c. per 
gal.; 36@40 deg., 5c. per gal. f.o.b. 
Bayonne, N. J. 


St. Louis — Aug. 24, tank-car lots, 
f.o.b. St. Louis; 24@26 deg., $1.625 per 


bbl.; 26@28 deg., $1.675 per bbl.; 
28@30 deg., $1.725 per bbl.; 30@382 


deg., $1.775 per bbl.; 32@36 deg., gas 
oil 4.35¢c. per gal.; 38@40 deg., 4.98c. 
per gal. 


Pittsburgh—Aug. 30, f.o.b. local re- 
finery; 30@34 deg., fuel oil, 4%c. per 
gal.; 36@40 deg., fuel oil, 5c. per gal. 


Philadelphia—Sept. 1, 26@30 deg., 
$2@$2.06 per bbl.; 183@19 deg., $1.68@ 
$1.74 per bbl.; 22 plus, $1.79@$1.85; 
27@30, $2.10@$2.16. 


Cincinnati Sept. 5, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Baume, 
Sic. per gal.; 26@30 deg., 54¢. per gal.; 
30@32 deg., 59ce. per gal. 





Sept. 3, tank-car lots, f.o.b. 
Oklahoma, freight to Chicago, 90c. 
per bbl.; 24@26 deg., 95¢e. per bbl.; 
26@30 deg., 973@$1.00; 30@32 deg., 
$1.05. 


Chicago 


Boston—Sept. 6, tank-car lots, f.o.b. 
12@14 deg. Baumé, 43c. per gal; 28@32 
deg., 5.8¢. per gal. 


Dallas—Sept. 3, f.o.b. local refiners, 
26@30 deg., $1.45 per bbl. 








NEW PLANT CONSTRUCTION 














Calif., Los Angeles——Central Investment 
Co., Grand Ave., awarded contract for the 
construction of a 12 story addition to 
'Iitmore hotel to Scofield Engineering Con 
struction Co., 1100 Pacific Finance Bldg 
estimated cost $2,250,000 Steam heating 
ystem, elevators, etc. will be installed. 

Calif., San Franeciseo—City plans an elec- 
tion to vote $1,800,000 bonds for a trans- 
mission line and step-down station to bring 
Moccasin Creek-Fletch Hetchy power from 
Newark to San Francisco. M. M. O’Shaugh- 
Hessy, is city enginee) 

PD. C., Washington—PDureau of Standards, 
Dept. of Commerce, will receive bids until 
Sept 20 for the construction of a power 
plant near Connecticut Ave. and Van Ness 


St estimated cost $185,000. 

Hl., Chieago—Russell Plans Corp., 450 
Kast Ohio St., is having plans prepared for 
the construction of a 16 story apartment 
neluding refrigeration and ventilation 

stems, elevators, ete. at 5421 Cornell 
\ve W. Reichert & S. Finck, 35 South 


Dearborn St., are architects 


Ia., Sioux City—-Sioux City Gas & Elec- 


tric Co., awarded contract for the construc- 
tion of a service building to W \. Klinger 
Ine., SOS Warnock Bide Iestimated cost 


S300,000, 


Mass., Beverly Commonwealth of 
Massachusetts, South KMssex Sewage Dist., 
Salem, awarded contract for a pumping sta- 
tion, inlet, and sewers to lengineering Service 
& Construction Co., 220 Devonshire St., Bos- 
ton Iestimated cost rj 






$27,298 

Mass., Brighton (Boston P.O.) Boston 
lee Co., 110 State St., Boston, awarded con 
tract for the construction of an ice manu 
facturing plant at North Beacon and Hich 
born Sts. to Seully Co. 238 Main St., Cam 
bridge estimated cost $40,000 

Mass., Brockton ——-Edison Electric Tllumi 
nating Co., *, Nelson, Mgr., 42 Main St., 
will build a transformer station on Ames 
St Private plans Work will be done by 
eparate contracts 

Mass., Dorchester (Boston P.O.)—Joseph 
Pollak Tool & Stamping Co., S81 Freeport 
St., awarded contract for addition to plant 
including a boiler room, to C. «. Temple 
Co., 99 Chauney St Boston. 


Mass., North Attleboro—Elm Amusement 


(‘o., J. Levenson, Pres., 27 Sehool St., Bos- 
ton, is having plans prepared for remodel 
ing heating plant of Elm Theatre, Washing 
ton St lestimated cost $35,000 Funk & 


Wileox, 25 Pemberton Sq., Boston, are archi- 
tects and engineers 


Mass., Taunton Commonwealth — of 
Massachusetts, Dept. of Mental Diseases, 
Will soon award contract for a refrigeration 
plant at State Elospital Estimated cost 
$25,000 Private plans. 

Minn., Cloquet Northwest Paper Co 
“warded contract for addition to power 
plant estimated cost $100,000 

Minn., Minneapolis Minneapolis Mfg 
(o., East Hennepin and Sth Aves. S m4 


awarded contract for the construction of a 
power plant to Arnold Construction Co., 510 
Guardian Life Blde., St. Paul Estimated 
Ost $60,000, 

Mo., St. Louis—Terminal Railroad Asso 
elation, TS00) Market St.. awarded contract 
for the construction of a 46 x 70 ft. power 
plant at 3251 Seott Ave. to Parker Russell 
Mining & Mfg. Co., 3314 Morganford Rd 

N. H., Epping— Pd. of Selectmen, is receiv 
ne bids for a waterworks system including 
bower house, ete iestimated cost $30,000 
Private plans 

N. 4d, Camden—Camden Rail & Harbor 


Corp, ¢/o Fred Cohen, Merchantville, is 
having plans prepared for the construction 
of a cold storage plant on Kaighn Ave. here. 
Mstimated cost $2,225,000 Architect not 


innounced 
N. ¥., Albany Dept. of Health, Capitol, 
ill receive bids until Sept 29, for the 
nstruction of a power house, etc 
N. ¥., Brooklyn— Dept. of Public Welfare, 
Ss. Coler, Comr Municipal Bldg., New 


ork will soon award contract for 
ddition to hospital, nurses’ home, power 
use, et it Coney Island Hospital, Ocean 
‘arkwayv here 

N. ¥.. Raybrook Dept. of Standards and 
“"urchase, Capitol, Albany, will soon award 
mtract for the construction of a power 
uuse for State Hospital for the Treatment 
f Incipient Pulmonary Tuberculosis here 
170 








With this issue, Power re- 
sumes its former and usual 
method of publishing the 
names and addresses of 
the responsible parties in 
charge of the projects listed 
on this page. 
A. W. WELCH 

Power Information Bureau 


Tenth Ave. at 36th St. 
New York, N. Y. 











N. C., Greenville— Bd. of Trustees of East 
Carolina Teachers College, E. G. Flanagan, 
Chn., will receive bids until Sept. 29 for the 
construction of first unit to training school 
including new power house, addition to cen- 
tral power plant and cold storage plant, etc. 

N. D., Mandan—Northern Pacific Ry., St. 
Paul, Minn., awarded contract for the con- 
struction of a 40 x 80 ft. power plant. 
Kestimated cost $100,000 H. E. Stevens, 
St. Paul, Minn., is chief engineer. 

Okla., Hobart—City is having preliminary 
plans prepared for waterworks improve- 
ments including pumping unit, mains, etc. 
Iistimated cost $65,000. 

Texas Southern Gas & Utilities Co., 
Frost National Bank Bldg., San Antonio, 
awarded contract for the construction of 
a natural gas distributing system including 
booster stations and pumping plants at New 
Lraunfels, Seguin, San Antonio and San 
Marcos, to N. A. Saigh & Co., 411 Builders 
Iexchange Bldg., San Antonio. Estimated 
cost $100,000, $50,000, $650,000 and $40,000 
respectively. 

Tex., Bryan—Brazos River Reclamation 
Assn., c/o J. M. Lawrence, Pres., is having 
plans prepared for the construction of four 
hydro-electric plants and twelve reservoirs 
on the Brazos River. Estimated cost ap- 
proximately $50,000,000. Engineer not 
announced, 

Tex., Dallas—Stevenson Engineering Co., 
c/o F. QO. Stevenson, Pres., Fort Worth 
National Bank Bldg., Fort Worth, plans 
the construction of a liquid and ammonia 
refrigeration plant, 1,000 ton daily capacity 
estimated cost $1,000,000. 

Tex., Galveston—T. A. Hunter, 1127 A 
St., is having preliminary plans prepared 
for the construction of a 50 ton ice plant 
Estimated cost $75,000. Private plans 

Tex., MeCamey—Pecos Valley Power & 
Light Co., has been granted permit for the 
construction of a pumping plant to divert 
4,000 acre ft. of water from the Pecos 
River for power generation. Estimated 
cost $100,000. Private plans. 

Tex., Plemons—Phillips Petroleum Co., 
Bartlesville, Okla., has been granted per 
mit for the construction of a pumping plant 
on Big Creek to divert 471 acre ft. of 
water Estimated cost $75,000. Machinery 
will be required, 

Tex., Rotan—City is having preliminary 
plans prepared for waterworks improve- 
ments including reservoir, pumping unit, ete 
Estimated cost $150,000 

Tex., San Antonio—Texas Pecan Shell- 
ing Co., kK. M. Zerr, 426 South Laredo St., is 
having preliminary plans prepared for the 
construction of a pecan shelling plant in- 
cluding cold storage warehouse, ete. at 
Salado, Monterey and Comal Sts. here. 
Estimated cost $450,000 

Tex., Waskom Dixie Pipe Line Co., 
Shreveport, La., awarded contract for the 
construction of a pumping station near 
here, to Hope Engineering & Supply Co., 
Mt. Vernon, © Estimated cost including 
machinery $650,000, 

Ont., London—tUtilities Comn., awarded 
contract for waterworks improvements in- 
cluding drilling test wells, installing pumps, 
etc. to increase supply 1,000,000 g.p.d. to 
Layne & Bowler Chicago Co., 37 West Van 
Buren St., Chicago, I Estimated cost 
$40,000, 

Ont., Ottawa—Canadian National Rail- 
Ways, Montreal, que., will receive bids 


until Sept, 15 for extension to the Chatear 
Laurier hotel on Rideau St. here. Esti 
mated cost $1,500,000. J. S. Archibald, 1134 
Beaver Hall Hill, Montreal, Que., Arch 

T. H., Pearl Harbor—Bureau of Yard 
& Docks, Navy Dept., Washington, D. ¢ 
will soon receive bids for the constructio: 
of a boiler house, etc. at Naval Operatins 
Kase (Submarine Base) here. 








Equipment Wanted 





Air Compressor—J. D. sartlett, Meg 
Amarillo, Tex., in the market for an al 
compressor, etc. for proposed waterwork 
improvements at Lake Amarillo. 

Boiler House Stack and Heating System 
Constructing Quartermaster, Washington, 
». C., will receive bids until Sept. 14, fo 
a boiler house stack and heating system at 
Bolling Field. 

Coal and Ash Handling Equipment—Bd 
of Publie Service, 208 City Hall, St. Louis 
Mo., will receive bids until Oct. 4 for coal 
and ash handling equipment for municipa 
service building at 12th St. and Clark Ave 
isstimated cost $30,000. 

Drum Hoister— J. A. Heissler, Sayvill 
N. Y., is in the market for a triple drum 
hoister with 35 to 50 hp. gasoline engine 


Engines and Generators—V. M. Sprenge! 
Comr, of Utilities, Wagoner, Okla., in the 
market for two 300 hp. Diesel engines and 
generators for electric light plant. 

Motor, Reduction Gear Vacuum System, 
Ete.—RBd. of Trustees of Des Moines County 
Drainage Dist., No. 7., Burlington, La., wil! 
receive bids until Sept. 20 for electrifying 
one unit of Lazwell pumping station con 
sisting of 400 hp. slip ring motor, reduc 
tion gear unit vacuum system, etc. 

Power House Equipment—S. A. Stromm: 
Clk., Lanesboro, Minn., will receive bids 
until Sept. 22, for power house equipment 
including a 300 to 400 hp. full Diesel engine 
und generator, etc. 

Pump, Motor, ete. — Commissioners of 
Oxford, Md., will receive bids until Sept 
21, for furnishing and installing a pump 
motor and appurtenances, for proposed 
pumping station. 

Pump and Motor—City of Southgat: 
Calif., is receiving new bids for furnishing 
und installing deep well pump, and electrik 
motor, etc. Former bids rejected. 

Pumping Equipment—City of Marion, II] 
will soon receive bids for pumping equip 
ment, ete. for proposed sewage disposal 
plant. Estimated cost $83,207. 

Pumping Equipment, Ete.—City of Co) 
dell, Okla., will be in the market for pump- 
ing equipment, ete. for proposed water 
works system. Estimated cost $26,500. 

Pumping Equipment—F. L. Vegely, Santa 
Ana, Calif., will receive bids until Sept. 19 
for furnishing and installing pumping equip 
ment for proposed sewage screening 
building. 

Pumping Equipment—City of Rio Hondo 
Tex., will be in the market for pumping 
equipment, for proposed waterworks’ im- 
provements. Estimated cost $15,000. 

Pumping Unit—RBd. of Water Comrs., A 
Dow, Pres., 176 East Jefferson Ave 
Detroit, Mich., will receive bids until Oct 
5, for a 10,000 g.p.m. electric motor driven 
centrifugal pumping unit with auxiliary 
+quipment. 

Pumps, Ete.—City of Ryan, Okla., is ré 
ceiving bids for pumps, ete. for proposed 
waterworks improvements Estimated cost 
$15,000, 

Pumps and Pumping Equipment——l. Mc 
Coy, Clk., Longton, Kan., will receive bids 
until Sept. 15, for pumps and pumping 
equipment, ete for proposed waterworks 
improvements. 

Refrigeration Equipment - Bureau ol 
Yards & Docks, Navy Dept., Washington 
Db. C., is in the market for refrigeratio: 
equipment including motor driven co 
pressors, motor driven brine pumps, et 
for refrigeration plant at Naval Operating 
2 (Submarine 3ase) Pearl Harbo: 
T. 
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Electrical prices on Selbewinn page are to he power plant by jobbers in the larger buying centers east of the 
ee Elsewhere the prices will be modified by increased freight charges and by local conditions. 
SINCE LAST MONTH LINSEED OIL—These prices are per gallon: 
Riiesiarincs . ‘ ’ , — NewY ork Cleveland Chicago 
EFINITE firmness is evident in quotations on non-ferrous | 82w im barrels (5 bbl. lots)... $0.864 $0.91 $0. 834 
power plant supplies; steel items, however, remain steady, ——- ———— 
with some weakness in cold drawn material at central WHITE AND RED LEAD—Per 100-lb. keg, base price, f.0.b. New York: 
Paint stuffs are in a stronger price position than a month ago. | —— Dry 3 In Oil -——— 
= ate ay ie ss 4 i ce ey “urrent 1Yr. Ag Current 1 Yr. Ago 
Electrical supplies appear featureless so far as price changes are | Red $13.75 $15.25 $15 25 $16.75 
cr mncerned. White ‘ 13.75 3..25 13.75 15.25 





POWER-PLANT SUPPLIES 





HOSE—Quotations at New York warehouses 
Fire Protection 50-F t. 


Underwriters’ 2}-in., coupled, single jacket. . . _. (ne 68, 


Common, 2}-in., cotton-rubber lined . 80c per ft. list less 


Air—RBest grade 


j-in., perft.... : eee . 3-ply $0.34 4 ply 
Steam —Discounts from List 
First grade 40°; Second grade ...40-5% Third grade. 





RUBBER BELTING—List price 6-in., 6 nly, $1.83 per lin.ft | The following 


discounts from list apply to rubber transmission belting: 
Best grade.... 50% Second grade..,. 





LEATHER BELTING —List price, 24c. per lin.ft. per inch of width for single 


ply at New York warehouses 


Grade Discount from list 
Medium 40-5% 
Heavy 30-10% 


For cut, best grade, 50%, 2nd grade, 60%. 


RAWHIDE LACING } For laces in sides, best, 41c. per sq.ft.; 2nd, 37c. 


Semi-tanned: cut, 50%; sides, 4lc. per sq.ft. 





PACKING—Prices per pound at New York warehouses 
Rubber and duck for low-pressure steam, } in... : 
Asbestos for high-pressure steam, } in 
Duck and rubber for piston packing 
Flax, regular. 

flax, waterproofed 

Com pressed asbestos sheet 
Wire insertion asbestos sheet. 
Rubber sheet. et 
Rubber sheet, wire insertion. 
Rubber sheet, duck insertion. .....................05. 

Asbestos packing, twisted or braided and graphited, for valve stems and 

stuffing boxes. piavateietaie cab eceeiaen bites 

Asbestos wick, }- and I-lb. balls. ..... 





On— Oso 
Vou 





PIPE AND BOILER COVERING—Discounts, New York warehouses, : 


follows: 
ey I EE OUD go o5 cae gv «on shales awedeeresue eens 
Asbestos, air cell, for low-pressure heating ‘ply aia ey ae 
/ ‘ 3-ply 
and return lines 


2-ply BW cha ie 








POR AND CEMPFNT— New York, $2.35 per bbl. without bags, in earload 


lots Gelivered by truck to site of job. Bag charge, 40c. per bbl. 


STRUCTURAL STEFL—New York delivered price, beams and ch:nnels, 3 to 
'5-in.; angles, 3 to 6-in.. }-in. thick; tees, 3-in. and larger; and plates, 


thick and heavier; all $3.34 per 100 lb. 





COTTON WASTE—The following prices are in cents per pound: 


New York Cleveland Chicago 
MEME. -caveereonarwnes .. .. 10.00@13.50 16.00 
2 eS RR . 9.00@ 13.00 12.00 


15.00@ 20.00 
12.00@17.00 





WIPING CLOTHS—Prices per pound in lots of about 600 Ib., for washed, 


white wipers, as follows: 


Chicago Sete eas Cretan pele iateee eae Gere $ 
) et eae 














RIVETS—tThe following quotations are allowed for fair-sized orders from 
warehouse: 


Tank rive ve-in., dia. and smaller, lis Sehee. , 1927) less 50-10°) in full keg 


lots. EXT Re ( per 100 ib. for 3-in. dia., 35¢ i 15e.; I-in., 5e.; lengths, I-in. 


25¢ 


and shorter, 25¢.; longer than J-in. up to and "iocledina l8-in., 15¢.; longer 
than 5-in., 25¢.; standard countersunk head, 25e¢ 


Structural rivets, per 100 Ib 


New York.... $5.00* Chicago $3.60 Pittsburgh mill $2.75@ $3.00 


Cone-head boiler rivets, per 100 Ib.: 
New York....... $5.00* Chicago $3.60 Pittsburgh mill $3.10@$3. 35 
*Full leg lots 





REFRACTORIES—Prices in car-load lots. f.o.b. plant: 


Chrome brick, eastern shipping points.. net ton $45.00 
Chrome cement, 40@ 50% Cre3, in bulk net ton 22(a 25 
——— — = 50% ( a 3, in sacks net ton 26(@ 29 
Mlagnesite brick, ¥-In. straights net ton 65.00 
Magnesite brick, 9-in. arches, wedges and keys het ton 71.50 
Magnesite brick, Soaps and splits per ton 91.00 
Silica brick, vo Union, Pa per MI 43.00 
Clay brick, Ist quality, 9 in. shapes, Pennsylvania per M 4300 46 
Clay brick, Ist quality, 9 in. shapes, Ohio per M 430 to 
Clay brick, Ist quality, 9 in. shapes, Wentueky per M 4$3(a 46 
Clay brick, Ist quality, 9 in. shapes, Maryland per M 43(0 46 
Clay brick, 2nd quality, 9 1n. shapes, Pennsylvanian per M 5c 38 
Clay briek, 2nd quality, 9 in. shapes, Ohio per M 35(@ 38 
Clay briek, 2nd quality, 9 in. shapes, Kentucky per M 35 38 
Clay brick, 2nd quality, 9 in. shapes, Marvland per de 350 38 
Chrome ore crude, 40(@ 50° net te 18.00@ 22.50 


BABBITT METAL —Delivered, New York, cents per lb.: 


Genuine, highest grade aa eebriae: See 
Commercial genuine, intermediate grade ; Teer of 
Anti-friction metal, general service ee ‘ Se Nr 31.50 
No. 4 babbitt (f.0.b.) ; ; pa acamateeta fetter 13.00 








COLD DRAWN STEEL—Warehouse prices per 190 Ib., base, are as follows: 


New York Cleveland Chicago 
Shafting and serew stock, round and hexagon $4.00 $3.65 $3.60 
Flats and squares 4.50 4.15 4.10 





BOILER FITTINGS—F. o. b. New York or Jersey City, discounts on list? 


Current 
NS. 5.3.3 cess sakbiatemelien et take SE ey eee 70% 
eee, 5... 211, eu cy Etloeeatal Bore ete etere eitoeteteaars aie wis 05-5% 
ENN TINE... 2 cocaine a Gan end weed ey CR eee eke eae 60% 
IE I on. craigs sia Miwa ures Se eRe Ca Em enki 20% 
Ee SUMP RIINN os 5K 5.5 vw Ac dvnels ve aee WE Rew oe eRe aneeine 45% 
Pressed steel boiler lugs ‘nee eee Che wulewes makes 10% 





WROUGHT PIPE—The following percentage discounts are to jobbers for 
carload lots at Pittsburgh mill: 
BUTT WELD 


Steel Iron 

Inches Black Galv. Inches Black Galy 

ery 62 50} LC, ete 30 13 
LAP WELD 

BS oe 55 434 2 bax ae 7 
2ito6 ak 59 47} ia Auiesemeses 26 1 
7and8..... 56 434 So COiGisasensa 28 13 
Gand 10 ..... 54 41} FEO TR. « cnsaice 26 1 
tl and 12 53 4m) 


BUTT WELD, EXTRA STRONG, PLAIN ENDS 


— 60 494 Nile Wi cvccseuea 30 14 
a 61 50} 
LAP WELD, EXTRA STRONG, PLAIN ENDS 

—— 53424 Be ateciieen 23 9 
24 to 4 57 464 eee 29 15 
43 to 6 36 45} i 28 14 
7 and 8 52 393 | rr 21 7 
Sand 10 45 32h 9to 12. 16 2 


land 12 
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BOILER TUBES—Following are net prices per 100 ft. in New York warehouse 
of tubes manufactured according to specifications of the American Society o 
Mechanical I-ngineers. 


Size Lapweld Steel C. C. Iron Seamless Steel 
Seach sada Ged aoa ane $17.07 
| SER 19.20 
i adiinak doen ead anewae ae $38.00 17.92 
Arka iis 0a acs makin 28.50 20. 48 
Ricca Rakianoieceewnae wane $17. 33 25.00 20 24 
SE rE eS 19. 84 28 25 23 00 
cw acre au wid Gece databace 21.60 34.00 26 03 
en 25.50 42.50 27.04 
34 30.25 49 50 30 67 
_ VER ree eee 31.50 52 75 33.33 
Means tu awtasn eek cowes 38.03 67.00 40.11 


Tubes 2! in. diameter, or smaller, over 18 ft. long, 10 per cent extra. 

These prices are net per 100 ft. based on stocklengths. If eut to 
lengths, billing will be based on the entire stock lengths 

In addition to the above, standard cutting = arges are 

2in. and smaller, 5c. per cut. 

2} and 2} in., 6c. per cut. 


special 


as follows: 
9e. per cut 


34 a 4in.. 10c. percut 





ELECTRICAL SUPPLIES 





ARMORED CABLE— Price per 1,000 ft —5 per cent. 10 days. 


Two Cond. Three Cond. 








B. & S. Size Two Cond. Three Cond. Lead Lead 
Ft. M Ft. M Ft. M Ft 
14 solid. ... $30.00 (net) $46.00 (net) $180.00 $220.00 
No. 12 solid . 136.00 180.00 225.00 275.00 
No. 10 solid..... 185.00 235.00 275.00 325.00 
No. 8 stranded.. 305.00 375.00 420.00 500.00 
No. 6 stranded.. 440.00 530.00 re 
Irom the above lists discounts are: Lead Covered 
less than coil lots 2 PE vihseadnetewanene 20% 
Coils to 1,000 ft MK cenieeed dana wale 30% 
1,000 to 5,000 ft 67%... : 35% 
5,000 ft. and over 67% ‘ Perea , 38% 
CONDUIT—Price per 1,000 ft.; ELBOWS AND COUPLINGS, Per 100 pieces, 


f.o.b. New York, with 10-day discount of 5 per cent. 














—Conduit—— ——Flhows ——Couplings 

Size Blac Galvanized Blacl Galvanized Black Galvanized 
In Per M Per Per C Per C Per C Per ( 

\ $56 50 $61 34 $7 76 $8.83 $4.52 $4.92 

} 72 07 78 63 10 21 11. 6? 6. 46 7.03 

' 103 31 113.00 15. 10 17.2) 8.39 9 13 
14 139.77 152.88 20.51 23.07 11.78 ‘2.25 

iB 167.12 182.79 27.34 30.76 14.56 5.73 

? 224 8) 245.94 50.13 56 40 19.41 21.01 

) 355.50 388 85 82.03 92 28 ys 30.01 

3 464 88 508 50 218.74 246.10 41.59 45.01 

j 585. 30 637.74 483.04 543.46 55. 46 60.02 

4 714 17 776.30 558. 23 628.06 69.32 75.02 
CONE-UIT BODIES AND FITTINGS—Black or galvanized. 

Less than $10 list $100 list 
$10 list to $100 and. ver 
Standard pae'age pimaraterk eaeterea eee nae 10% 20% 28% 
Less than standard package. ............... 5% 10% 20% 
CUT-OUTS—Following are net prices each in standard-package quantities: 
CUT-OUTS, PLUG, SOLID NEUTRAL OR 2 FUSE 

8. P. M. er eccemeress $0.12 8 Se $0.3) 
D Le M. qian ares 16 | fh Sa ee 35 
= M,. a eee maar : 27 ee i ek ccaycedlawence.s 7 
D P. Ss. B. a tacaicetela ; . 16 


CUT-OUTS, N. E. C. FUSE, SOLID NEUTRAL OR 2 FUSE 


0-30 Amp. 31-60 Amp. 60-100 Amp. 
$0.70 $1.75 








PE Els Dip wtchveneceeancevae? $0.27 oe 
7 2 eee ee 40 1.00 2.30 
TAs Oe Dt eekcnnke Khe Ceawenewe 35 — 8 8=—Sseca 
Pe Wn icec dae peer puateeneeaes .67 ca 0 060ti“‘t‘«( 
of 7) ae ere 65 | fee ore 
As ae 7 paces 1.12 tre ce 
Bo Fo UE Fe Ds Be cca ” 75 2.10 . 
FLEXIBLE CORD—Price per 1,000 ft. in coils of 250 ft.: 
No. 18 cotton reinforced heavy... Le DiRcwepne whee Reema eee $17.75 
No. 16 cotton reinforced heavy ; re ere ee oe 22.00 
ee ee ee Dre ere re rer rr rae 14,50 
es Der ees DUNNO TUNE... os soc caccas covets eecweeeese8eencens 18.35 
No. 18 cotton Canvasite cord. .............cccceees Th eee re 14.75 
No. 16 cotton Canvasite cord e 17.29 
No. 16 super service cord or similar (2 wire) in 1,000 ft . $72.00 *80 00 
No. 14 auper service cord or similar (2 wire) in 1,000 ft 110.00 *122.00 
*Less than 1,000 ft. 
NATIONAL ELECTRIC CODE FUSES, NON-REFILLABLE— 
250-V olt Sid. Pkg. List 600-V olt Std. Pkg List 
3-amp. to 30-amp, 100 $0.15 3-amp. to 30-amp., 100 $0.30 
35-amp. to 60-amp., 100 30 35-amp.to 60-amp., 100 60 
6l-amp. to 100 amp., 50 90 65-amp. to 100-amp., 50 1.50 
10l-amp. to 200-amp., 25 2.00 110-amp. to 200-amp., 25 2.50 
201-amn. to 409-amp., 25 3.60 225-amp. to 400-amp., 25 5.50 
4)!-amp. to 600-amp., 10 5.50 450-amp. to 600-amp., 10 8.00 


Discount: Les 60%; one-fifth to standard 


pucshure, 64% 


than one-fifth standard package, 
standard package, 68°% 








RENEWABLE FUSES—List price each: 





250-Volt 600-Volt Std. Pkg, Carton 
Sizes List-Price List-Price Quantity Quantity 
1 to 30-amp....... $0.50 $1.10 106 10 
35to 60-amp....... 1.00 1.25 100 10 
65 to 100-amp....... 2.00 3.00 50 5 
110 to 200-amp....... 4.00 5.00 25 5 
225 to 400-amp....... 7.50 11.00 25 1 
450 to 600-amp....... 11.00 16.00 10 1 
REFILLS— 
Ito 30-amp....... $0.03 ea. $0.05 100 100 
35to 60-amp....... .05 ea, . 06 100 100 
65 to 100-amp....... 10 ea. 10 50 50 
110 to 200-amp.... I5ea a 25 50 
225 to 400-amp....... 30 ea .30 25 25 
450 to 600-amp....... . 60 ea. .60 10 10 
Discount Without Contract—Fuses: 
See een rer 5% 
U ey carton but less than standard ' pke Dammleaka 22% 
re a 40% 
Discount W ithout Contract—Renewals: 
Sere Net list 
RNGNTE TNCERI ioc cin sence ccteartesesenee cuts 4 
Discount With Contract—F uses: 
ee OE CEE 10% 
Unbroken cartons but less than standard package.. 26% 
UMN MEN oS cosas ceneewmeneeadaes es 42% 
Discount With Contract—Renewals. 
FUE MURMRREE HOOKERS... oscccictecevcesceseeess Net list 
NG DUNS 6 ie5:5 bake cacieeienceenvet serene’ 42 
FUSE PLUGS, MICA CAP— 
0-30 ampere, standard package (500)......... ccc cece cece ee cer cc cees $2.75 
0-30 ampere, less than standard package.....-.......--0000008 3.00 





.. AMPS—Pelow are present quotations in less than standard package quantities 
on Mazda standard A type bulbs: 








oo eT rn, —— 200—260 Volt ————~ 
Watts Type Price Each Watts Type | Price Each 
2 cn Special 
15 A 17 $0. 23 25 A 19 $0. 28 
—_ — General —-———-— 50 A 21 . 28 
25 4 19 . 23 100 A 23 . 50 
40 \ 21 2B 
50 A 21 .25 
60 A 2 ae 
100 A 23 40 
Standard pke. quantities are subject to discount of 10% from fist. Annual! con- 


tracts ranging from $75 to $300,000 net, allow a discount of 15 to 40°: from list. 


PLUGS, ATTACHMENT 


























] ach 
Porcelain separable attachment plug. .........0e005 cc eee eee eee ewes $0.18 
Composition 2-piece attachment plug.............. .27 
Swivel attachment nlug see eeeees - : 12 
Small size—2 Pe. Plug —Composition.. oe ; : 07 
RUBBER-COVERED COPPER WIRE—Ver 1000 ft. f. 0. b. New York: 
Solid Solid Stranded, Solid 
No. Single Braid Double Braid Double Braid Duplex 
14.. . $5.80 $9.00 $10 80 $16.75 
| SES ere ecto 9 70 12.20 14.20 23.20 
Wh .cixaaaniwaae essa 12.80 15.70 18 10 30 15 
Wiss Wanedamaiemaes 18.70 21.40 23 70 41.75 
Wis we ialemcne eon marke erent aa 33.75 
Sn a Tere —beeee sans eo 8 kwvus 
Pi tnstheaiacnainaion eae sais eS re 
Deuce nai ewia An a aE . eee 
, are ne Geeta jj.  we@imes 112.50 
Oe wwcsicdwemadeeeee eeeighe” j§. seals ae 2 hen wee 
cineca eeweee jj  Wrewus iy, no 
Re ee ee ry eeeewia eee is sabnavavene 
SOCKETS, BRASS SHELL—Price each, net: 
—! In. or Pendant Cap—~ _— In. Cap————~ 
Key Keyless Pull Key Mavties Pull 
Standard package. $0.17 $0.15 $0.22 $0. 20 $0.18 $0. 25 
Unbroken earton.. .18 .16 23 «ae 19 . 26 
Broken earton....  .20 .18 a7 .24 .21 . 28 
WIRING SUPPLIES— 
Friction tape, } in., less 100 Ib., 31c. Ib.; 100 Ib. lots............-40-. 29c. Ib 
Rubber tape, } in., less 100 Ib., 33c. Ib.; 100 Sega ee 3le. Ib 
Wire solder, less 100 Ib., 33c. Ib.; 100 Ib. lots...............c0e0eee 31e. Ib. 
Soldering paste, 2 oz. cans... e anauiy wa aGa nce cin areled Aa ee Re aie wale $1.00 doz 
ENCLOSED SWITCHES, KNIFE—Sanafety type . externally operated, 250 d.e. 
or a.c., N.C. 
TYPE “C” FUSED BOTTOM 
Size, Double Pole Three Pole, Four Pole 
Amp Each Each Each 
30 $4.50 $6.00 $7.25 
60 7.50 8.25 10.50 
100 10.50 13.00 22.50 
200 16.00 20.00 36.00 
Discounts’ : 
Less than $25.00 list value. ..0.. ccsesccccrecccesese 3077 
BIS OE Se SW OO HOS WEIS, 6 «ccc caecccccceseses 30-5% 
$50.00 list value or over. .....0...-2eccccees Casa oe 35% 








